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Preface

On Jure 7, 1991, the U.S. Environ-
mer:tal Protection Agency promulgated
NPDWRs for lead and copper. EPA is
developing a guidance manual in two
volumes to assist water systems and
State regulatory agencies in implement-
ing the technical requirements of the
rule. This first volume of the Lead and
Copper Rule Guidance Manual addresses
the monitoring requirements of the rule.

This volume discusses the monitoring
requirements of the rule and provides
recornmendations to assist systems in
the design of their monitoring programs.
A high quality monitoring program is
essential because the results will be used
in the design of the corrosion control
studies. For smaller systems, monitoring

data can serve as the sole basis for the
treatment recommendation. The monitor-
ing data will also be used by the State
to review the wreatment recommendations
submitted by water systems and to
specify optimal water quality parameters.
The manual provides guidance on identi-
fication of potential sample sites,
selection of sample sites, procedures
for homeowner participation, sampling
procedures, and monitoring reperting
requirements and deadlines.

I hope that this volume of the manual
will be a practical tool for water systems
and State regulatory agencies in imple-
menting the monitoring requirements
of the lead and copper rule.

James R. Elder
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INTRODUCTION

CHAPTER 1.0 —
INTRODUCTION

The 1986 amendments to the Safe
Drinking Water Act (SDWA) require the
Environmental Protection Agency (EPA)
to promulgate drinking water standards
for contaminants which impose potential
adverse health risk. Lead and copper
were specifically listed in the 1986 SDWA
amendments for mandatory development
of a National Primary Drinking Water
Regulation. EPA responded to this
mandate through the promulgation of
the Lead and Copper Rule (56 FR 26460).

The issue of lead and copper in
drinking water is one which has received
considerable attention from the EPA,
environmental and public health scien-
tists, and the drinking water industry.
The EPA believes that the most appropri-
ate means of controlling potentially
harmful exposures to these contaminants
is a comnprehensive treatment technique
comprised of three major components:
(1) treatment, including corrosion control
and removal of excessive lead and copper
from source water; (2) lead service line
(LSL) replacement; and (3) public
education.

EPA recognizes that a large portion
of the lead and copper found in tap water
is contributed by home plumbing
materials, and that these materials
cannot be controlled directly by public
water suppliers. However, public water
suppliers can control the introduction of
lead due to elevated levels in the source
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water or corrosion within the distribution
system. In addition, by requiring the
installation of corrosion control treat-
ment, EPA believes the introduction of
lead and copper to potable water may be
minimized.

A high degree of complexity is
involved in assessing the interactions
among corrosion control measures, overall
treatment performance, and potential
impacts on other water quality goals.
In addition, no standardized approach
or performance measure exists by which
corrosion control treatment can be
evaluated. Therefore, the design and
implementation of "optimal” corrosion
control treatment, as required by the
Lead and Copper Rule, includes the
flexibility necessary for the application
of best professional judgement on the part
of the water industry, consulting
engineers, and regulators.

It is important, then, for all parties
to remain mindful of the stated goal of
the Rule: to minimize lead and copper
at users’ taps while ensuring that the
treatment does not cause the water
system to violate any national primary
drinking water regulation. States and
PWSs should consider the secondary
impacts of alternative treatment
approaches under review for the control
of lead and copper, and incorporate these
consequences into the decision-making
process for defining optimal treatment.
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The Lead and Copper Guidance
Manual is intended to provide supporting
direction to States and public water
suppliers so that the requirements of the
Lead and Copper Rule may be achieved.
The focus of the manual is to supplement
materials readily available in the litera-
ture, referring to these information
sources for further reading where
appropriate, and to provide practical
suggestions and recommendations for
accomplishing the objectives of the Rule.
This document is designed to provide
technical guidance to primacy agencies
administering the SDWA as they exercise
their judgment in implementing the
national primary drinking water regula-
tions for lead and copper. This guidance
is a general statement of policy which
does not establish a binding norm on
primacy agencies or public water systems
and is not finally determinative of the

issues addressed. Decisions made in any
particular case will be governed by the
applicable provisions of the SDWA and
40 CFR Parts 141 and 142.

The Guidance Manual is organized
in two volumes to present supporting
materials for each major implementation
step in the Lead and Copper Rule.
Volume I focuses on the development of
the necessary sampling plan and monitor-
ing program elements contained in the
Rule. Volume II discusses the treatment
studies which some PWSs may be
required to perform and the identification
of optimal treatment for recommendation
by PWSs to the States. Volume II also
presents information regarding full-scale
treatment operational considerations.

A glossary of terms and acronyms
used throughout the Guidance Manual
is provided for easy reference immedi-
ately following this Chapter.
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GLOSSARY OF TERMS

TERM

———

Corrosion Control Treatment

First-Draw Tap Samples

Lead Service Line Sample

Materials Survey

Sample Plan

Sample Pool Category

Source Water Sample

Source Water Treatment

DESCRIPTION

Treatment to minimize the dissolution of lead
and/or copper during water delivery to
consumers.

One-liter samples collected from the kitchen
or bathroom cold-water faucets of targeted
sample sites representing water standing in the
interior piping for at least six hours.

One-liter samples collected from locations served
by LSLs representing water standing in the LSL
for at least six hours.

An investigation of the materials used in home
plumbing and service lines to assist PWSs in
located targeted sample sites.

A description of the sampling locations and
criteria for targeted sample sites for first-draw
tap, distribution system, and point of entry
samples.

Reflects the relative priority of targeted sample
sites able to be identified and included in the
sample plan for first-draw tap samples.

Samples collected at the entry point(s) to the
distribution system representative of each source
of supply after treatment.

Removal of lead and/or copper from the source
of supply.

13
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ACRONYM DEFINITION

AL Action Level - the level of lead or copper in first-flush tap samples
which when exceeded triggers additional compliance actions on the
part of PWSs.

BLDGs Public or commercial buildings served by the PWS.

BLDG>82 Public or commercial building constructed after 1882 with copper
plumbing using lead-based solder.

BLDG<82 Public or commercial building constructed before or in 1982 with copper
plumbing using lead-based solder.

BLDG-LSL Public or commerical building served by a lead service line connection.

BLDG-Pb Public or commerical building which has lead interior plumbing.

Cu Copper

LSL Lead Service Line.

LSLRP Lead Service Line Replacement Program.

MFR>82 Multi-Family Residence constructed after 1982 with copper plumbing
using lead-based solder.

MER<82 Multi-Family Residences constructed before or in 1982 with copper
plumbing using lead-based solder.

MFR-LSL Multi-Family Residences served by a lead service line connection.

MFR-Pb Multi-Family Residences which have lead interior plumbing.

MFRs Multi-Family Residences.

NRs Non-residential structures constructed in a similar manner as single-
family residence.

NTNCWSs Non-Transient, Non-Community Water Supplies

Pb Lead

Pb/Cu-POE Lead and Copper samples collected at the points of entry to the
distribution system representative of each source of supply after
treatment. -

Pb/Cu-TAP  Lead and Copper Samples collected as first-draw tap samples from

targeted sample sites.
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ACRONYM

DEFINITION

POE

PQL
PWS
SFRs

SFR>82
SFR<82

SFR-LSL
SFR-Pb

wQP
wQP-POE

WQP-DIS
90%TL

90%TL-POE

Points of Entry to the distribution system representative of each source
of supply after treatment. Used to describe source water monitoring
activity.

Practical Quantitation Level

Public Water Supplier

Single Family Residences, which can include for purposes of identifying
targeted sampling locations: (1) Non-Residential structures (NRs); and
(2) Multi-Family Residences (MFRs) if they constitute more than 20%
of the service connections within the PWS'’s service area.

Single-Family Residences constructed after 1982 with copper plumbing
using lead-based solder.

Single-Family Residences constructed before or in 1982 with copper
plumbing using lead-based solder.

Single-Family Residences served by a lead service line connection.
Single-Family Residences which have lead interior plumbing.

Water Quality Parameters, definec in the Rule to include pH,
ternperature, conductivity, alkalinity, calcium, orthophosphate, and
silica.

Water Quality Parameters measured at the points of entry to the

distribution system representative of each source of supply after
treatment.

Lead and Copper measured at representative locations throughout
the distribution system.

The 90% lead and/or copper level for first-draw tap samples collected
at targeted sample sites.

The difference between the 80% lead or copper level for first-draw tap
samples collected at targeted sample sites and the highest respective
metal level measured at the points of entry to the distribution system.
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CHAPTER 2.0 —
GENERAL REQUIREMENTS

The Lead and Copper Rule promul-
gated National Primary Drinking Water
Regulations (NPDWRs) for lead and
copper on June 7, 19¢1 (56 FR 26460).
Due to the difficulties in controlling all
sources of lead and copper in drinking
water via a single regulatory action, the
EPA has taken a three-prong approach
in the Lead and Copper Rule as illus-
trated in Figure 2-1. The three key
elements of the Rule are treatment,
public education, and lead service line
replacement. Within the realm of
treatment, public water suppliers (PW3s)
may be required to (1) provide additional
treatment at the plant for removing
excessive levels of lead and/or copper
from the source of supply (known as
“source water treatment"); and/or, (2)
develop, install, and operate "optimal”
corrosion control treatment to minimize
the dissolution of lead and/or copper
during water delivery to consumers.

Public education must be delivered
within 60 days after a system exceeds
the lead action level {AL). Public educa-
tion is performed continuously until the
AL is met, and must be recommenced
should the lead AL be exceeded in
subsequent moenitoring events. A Lead
Service Line Replacement Program
(LSLRP) is only required if a system
which has identified lead service lines
(LSLs) within the distribution system
and exceeds the lead AL after corrosion
control and/or source water treatment
has been installed. At a minimum, PWSs
must annually replace seven percent (7%)
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of the LSLs identified as long as the lead
Al is exceeded; however, systems may
waive replacement of individual lines
where the lead concentration of a LSL
sample is <= 0.015 mg/L.

This chapter summarizes the require-
ments of the Rule and the required State
activities.

2.1 — General Requirements
of the Lead and Copper Rule

Figure 2-2 presents the general
requirements of the Lead and Copper
Rule as related to the monitoring
program and associated determination
of compliance for PWSs. Three spheres
of activity exist for PWSs: (1) at the
points of entry to the distribution system
reflecting source water conditions; (2)
throughout the distribution system itself;
and (3) in consumers’ homes. Monitoring
and compliance are based on the PWS
activity within each of these locations
with varying requirements by system size
and results of the specific monitoring
program.

Before monitoring can begin, PWSs
must first develop a sample plan by
(1)performing a materials survey of the
distribution system and the interior
plumbing conditions within the service
area; and, (2) selecting appropriate
sample sites using the criteria specified
in the Rule for tap samples, repre-
sentative locations for distribution
system, and points of entry to the distri-
bution system.
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Figure 2-1. Key Elements of the Lead and Copper Rule
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Figure 2-2. Key Components of the LLead and Copper Rule
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Once & sample plan has been devel-
oped, PWSs are to perform initial
monitoring, consisting of an initial set
of samples to evaluate the existing lead
and copper levels in first-draw tap
samples. Large PWSs, those serving
more than 50,000 persons, must also
monitor specific water quality parameters
at the entry points to the distribution
system and at representative locations
throughout the distribution system
during the initial monitering events.
Source water monitoring for lead and
copper is only required if the ALs in the
tap samples are exceeded and/cr if a PWS
wants to demonstrate that the existing
treatment is optimal by showing that the
difference between the 90th percentile
tap level and source water levels are less
than the practical quantitation level.
Medium PWSs (serving 3,300—50,000
persons) and small PWSs (serving
< 3,300) are only required to collect
source water and distribution system
water quality parameter samples should
the Action Levels (ALs) for lead and/or
copper be exceeded in the tap sampling
events. Subsequently, a series of actions
on the part of PWSs and States follows
depending on the results of initial
monitoring.

The following sections summarize in
more detail the specific elements of the
Lead and Copper Rule.

2.1.1 — Water Treatment
Requirements

The control of lead and copper in
drinking water is to be accomplished
through the installation and operation
of treatment. This can consist of two
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elements: treatment for the removal of
lead and copper from the source of
supply; and/or, treatment to reduce the
corrosivity of the finished water towards
lead and copper. All large PWSs will be
required to conduct corrosion studies to
determine optimal corrosion control
treatment. Only those medium and small
PWSs which exceed the ALs must
recommend and install optimal corrosion
control treatment. States may require
that these smaller PWSs perform corro-
sion studies to support the recommended
treatmenst.

EPA designated lead and copper
action levels {Als) to trigger the need
for additional investigation or treatment
on the part of medium and small PWSs,
in addition to the public education and
lead service line replacement require-
ments for all PWSs. The lead and copper
Als are as follows:

Lead AL:
< 0.015 mg'L in at least 50% of the

samples

Copper AL:

s 1.8 mg/L in at least 50% of the

samples

An initia] step of any system’s investi-
gation when an AL is exceeded is to
monitor the source water. This sampling
is performed at the points of entry (POE)
to the distribution system. The results
of this monitoring will assist the PWS
in determining whether unacceptable
levels of lead and/or copper are originat-
ing from the facility’s source of supply.
Beyond this, these PWSs are required
to recommend to the State the treatment
technique and water quality parameters
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which are found to minimize lead and
copper levels contributed through corro-
sion and/or source water treatment for
the raw water supply.

The State will review the recommen-
dations made by PWSs and either
approve the recommended approach or
designate alternative treatment and,or
water quality parameters (WQPs) for the
control of lead and copper. For source
water treatment, the State will determine
whether installation of treatment is
necessary to minimize tap levels. If such
treatment is required, the system must
recommend treatment and the State will
either approve installation of that
treatment or specify an alternate treat-
ment. Ifinstallation of new facilities are
required as a result of the State’s action,
then the Rule permits 24-months for its
implementation, after which follow-up
monitoring must be performed.

Those systems which still exceed the
ALs in the follow-up monitoring (after
installation of corrosion control or source
water treatment, whichever occurs later)
are required to take such subsequent
actions as:

» continue or implement a public
education program;

* begin a Lead Service Line Replace-
ment Program (LSLRP) if lead service
lines are present;

» adjust the trearment method in place
if required by the State;

» continue to perform monitoring every
6-months until the ALs are met.

For those PWSs required to install
treatment or which serve more than
50,000 people, compliance with the
corrosion control treatment requirements

25

is achieved by meeting the State-
approved WQPs at the entry points and
at locations in the distribution system.
If the lead AL is exceeded, and a Lead
Service Line Replacement Program
(LSLRP) must be implemented, then
fallure to meet the LSLRP requirements
would be a viclation of the Rule.

The results of the follow-up monitor-
ing program will be used to assist the
utility in determining (1) the benefits of
fine-tuning the treatment; (2) the stabili-
ty of the treated water in the distribution
system; and, (3) the lead and copper
levels in tap samples vis-a-vis the
requirements for public education and
LSLRPs, as well as assessing the perfor-
mance of the treatment implemented.

2.1.2 — Monitoring Program

The required monitoring program
consists of five distinct stages of activity:
» Initial Monitoring is to be performed
by all PWSs. However, the specific
requirements vary depending on.
system size as follows.

A. Large PWSs. Initial monitoring
consists of two consecutive six-
month sampling periods and
includes monitoring consumers’
taps for lead and copper (Pb/CU-
TAP), distribution system locations
for water quality parameters
(WQP-DIS), and points of entry
to the distribution system for
water quality parameters (WQP-
POE). Ifthe lead AL is exceeded
as a result of either six-month
monitoring event, public education
must be initiated.



Large PWSs are not
required to monitor for lead and
copper at the points of entry to the
distribution system (Pb/Cu-POE)
unless an AL is exceeded. How-
ever, if a system would like to
demonstrate that the existing
treatment is optimal, then it must
monitor the source water for lead
during the two six-month sampling
periods in order to make the
determination that the difference
between the 90th percentile tap
level and the source water level
is less'than the practical quantita-
tion level (PQL). Mathematically,
this is represented as follows:

90%TL-POE < PQL

where 90%TL is the 90th percen-
tile lead level; POE is the source
water lead level; and PQL is the
appropriate practical quantitation
level for lead (0.005 mg/l).

. Medium and Small PWSs. Initial
monitoring consists of a first six-
month monitoring period during
which PWSs sample consumers’
taps for lead and copper (Pb/Cu-
TAP). If an AL is exceeded at this
point, then water quality parame-
ter monitoring of the distribution
systemn and points of entry as well
as source water (points of entry)
lead and copper monitoring must
be completed prior to the conclu-
sion of the first six-month
sampling period. Medium and
small PWSs exceeding an AL in
the first six-month period progress
immediately to the determination
and recommendation of treatment,
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and need not complete a second
six-month monitoring event.

If a medium or small PWS
meets the Als in the first six-
month monitoring period, then a
second six-month monitoring event
of lead and copper tap samples
mus: be performed. If the system
still meets the ALs, then they may
proceed immediately to reduced
monitoring. Otherwise, the
system must complete the water
quality parameter monitoring
within the distribution system and
at the points of entry to the distri-
bution system as well as source
water (points of entry) lead and
copper monitoring prior to the end
of the second six-month monitor-
ing period. Those medium and
small PWSs exceeding an AL in
the second monitoring period are
required to proceed with the
determination and recommenda-
tion of optimal treatment, only the
timeframe for these steps is six
months later than for those
systems which exceeded the ALs
in the first six-month monitoring
period.

C. Bource Water Monitoring is required
for all PWSs when either the lead or
copper AL is exceeded in the initial
monitoring. If elevated levels of lead
or copper are found in the source
water, the PWS must recommend
source water treatment to the State
for approval. )

« Follow-up Monitoring consists of two
consecutive six-month monitoring

periods of comprehensive monitoring
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including (1) lead and copper tap
samples, (2) distribution system water
quality parameter monitoring, and
(8) point of entry monitoring for those
water quality parameters which
define 'optimal’ treatment. If the Als
are met by medium or small PWSs
during follow-up monitoring, then no
additional monitoring for water
quality parameters is required in that
monitoring period If the ALs are met
by medium or small PWSs during
both six-month monitoring periods,
States will not need to specify water
quality parameter ranges and systems
will not need to monitor for WQPs.
If either action level is exceeded in
either monitoring period, the State
will specify, after follow-up monitoring
is completed, the water quality
parameter ranges which PWSs will
be required to meet during subse-
quent monitoring events.

Routine Monitering is performed
following the State’s specification of
the water quality parameter ranges
required for the PWS. Large systems
must continue to monitor every six-
months, collecting Pb/Cu-TAP, WQP-
DIS, and WQP-POE samples until the
State allows the system to perform
reduced monitoring. Only those
medium and small systems which
exceeded an action level in the follow-
up monitoring would be required to
perform routine monitoring. If the
ALs are met by medium or small
PWSs during routine monitoring, then
no additional monitoring for water
quality parameters is required;
otherwise, medium and small PWSs
must collect Pb/Cu-TAP, WQP-DIS,

and WQP-POE samples every six-
months until the State permits the
system to perform reduced
monitoring.

Reduced Monitoring refers to the
scale-back of both the number of
samples and the frequency of monitor-
ing events. States may reduce the
lead and copper tap menitoring
requirements to an annual event
when optimal corrosion control treat-
ment has been demonstrated and its
operation maintained by any PWS for
two consecutive six-month monitoring
periods. Under reduced monitoring,
lead and copper tap monitoring must
be conducted during the months of
June, July, August or September. If
the State-specified WQP ranges are
exceeded during reduced monitoring,
then the svstem must conduct routine
monitoring until the system meets
the condition for reduced monitoring.

For those medium and small PWSs
where lead and copper ALs are met
during any monitoring period, water
quality parameter monitoring is not
required during that monitoring
period. For these systems, the num-
ber of lead and copper tap samples
and the monitoring frequency are
reduced. State approval to reduce
monitoring is not necessary because
the ALis were met. Under reduced
monitoring, lead and copper tap
monitoring must be conducted during
the months of June, July, August or
September. If the ALs are exceeded
in the reduced monitoring, then the
system must resume water quality
parameter monitoring and complete
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the appropriate treatment technique
requirements.

+ Ultimate Reduced Monitoring com-
prises further frequency reductions,
which reduce lead and copper tap
monitoring to once every three years.
States may reduce the lead and
copper tap monitoring to this fre-
quency after PWSs have operated in
compliance with the State-specified
WQPs for three consecutive years of
reduced monitoring. The frequency
of WQP sampling at taps in the
distribution system is also reduced
under ultimate reduced monitoring.
Under ultimate reduced monitoring,
lead and copper tap monitoring must
be conducted during the months of
June, July, August or September. The
water quality parameters monitoring
at taps in the distribution system
must be conducted evenly throughout
the year to reflect seasonal variability.
If the State-specified WQP ranges are
exceeded during ultimate reduced
monitoring, then the system must
conduct routine monitoring until the
system meets the conditions for
reduced monitoring.

For those medium and small PWSs
where lead and copper ALs are met
during any monitoring period, water
quality parameter monitoring is not
required during that monitoring
period. For these systems, the num-
ber of lead and copper tap samples
and the monitoring frequency are
reduced. State approval to reduce
monitoring is not necessary because
the ALs were met. Under reduced
monitoring, lead and copper tap
monitoring must be conducted during
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the months of June, July, August or
September. Ifthe ALs are exceeded
in the reduced monitoring, then the
system must resume water quality
parameter monitoring and complete
the appropriate treatment technique
requirements.

EPA has designated three groups of
parameters for analysis in the monitoring
program: (1) lead and copper (Pb/Cu-TAP
and Pb/Cu-POE), (2) water quality
parameters in the distribution system
(WQP-DIS), and {3) water quality param-
eters at entry points to the distribution
system (WQP-POE) for PWSs required
to install optimal treatment. The water
quality paremeters for the distribution
system monitoring are: pH, alkalinity,
calcium, orthophosphate (when phosphate
inhibitors are used), and silica (when
silica-based inhibitors are used). Conduc-
tivity and water temperature are only
required for the initial monitoring. All
of these water quality parameters are
also required to be monitored at the entry
points to the distribution system during
the initial monitoring. After installation
of the corrosion control treatment, the
water quality parameters monitored at
the points of entry to the distribution
system may include pH, alkalinity,
calcium, and the appropriate inhibitor
constituent, if applied.

The frequency of analyses and the
locations of the sampling sites differ
between the lead and copper samples and
the water quality parameter samples.
The lead and copper samples are to be
collected at the targeted sites identified
in the utility sampling plan. Water
quality parameter samples are to be
collected at locations representative of
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distribution system water quality
conditions and all entry points to the
distribution system representative of each
source of supply.

A detailed discussion of the moni-
toring program required by the Rule,
including the requirements for a
materials survey and a sampling plan,
is given in Chapters 3 and 4.

2.1.3 — Corrosion Studies

Corrosion studies are required for all
large PWSs (serving more than 50,000
people), and any other PWS exceeding
the lead and copper ALs, if required by
the State. The results of the corrosion
studies are to be submitted to the State
with the recommended optimal treatmen:
and its associated water quality parame-
ters. The State will either approve the
recommended treatment or designate an
alternative treatment which it considers
to be more appropriate.

The purpose of corrosion studies is
1o identify a treatment approach and its
attendant operating parameters that will
produce optimal corrosion control treat-
ment. This may be accomplished by
varying degrees of study, depending on
the historical information available to
the system and the degree of complexity
in providing corrosion control treatment.
Among the available means of conducting
a corrosion study are (1) literature
surveys, (2) bench-scale development of
chemical feed rates for specific water
quality goals, and (3) static or flow-
through corrosion testing to determine
the relative performance of alternative
treatment approaches in minimizing lead
and copper dissolution rates.

A more comprehensive discussion of
corrosion control treatment, corrosion
studies, and full-scale implementation
of treatment technologies is presented
in Volume I1.

2.1.4 — Lead Service Line
Replacement

Lead service line (LLSL) replacement
is required for those systems which have
LSLs present and which continue to
exceed the lead AL after the installation
and operation of corrosion control and/or
source water treatment. If required,
PWSs must annually replace at least 7%
of the total number of LSLs in the
distribution system. The replacement
of lead goosenecks and/or pigtails is not
required unless they are connected to a
LSL.- However, if the concentration of
lead in a one-liter LSL sample is less
than or equal to 0.015 mg/L after treat-
ment has been installed, the LSL at that
site would not have to be replaced, but
could be counted towards the 7% replace-
ment requirement. LSL replacement may
be ceased for those PWSs meeting the
lead AL in tap samples collected during
two consecutive periods. Should subse-
quent six-month monitoring period
results exceed the lead AL, the LSL
replacement program would be required
to recommence.

2.1.5 — Public Education

All PWSs that cannot meet the lead
AL will be required to implement a public
education program. EPA has developed
camera-ready print materials and model
public service announcements which must



GENERAL REQUIREMENTS

be included in all materials either printed
or distributed through the electronic
media by the utility. Copies will be
included in Volume II. Within 60 days
of failing to meet the lead AL, the PWS
must deliver these mandatory materials
to each user of the system. In addition,
as long as the PWS continues to exceed
the lead AL, repeat deliveries are
required once a year (every 12 months)
via inserts to water bills and submission
of the printed text to the editorial depart-
ment of the major daily and weekly
newspapers within the community. The
required public service announcements
which are delivered through radio and
television must be repeated every six
months.

2.1.6 — Reporting, Compliance
Determination, and Public
Notification

All monitoring results and determina-
tions of compliance, must be reported to
the States by all PWSs. Forms 141-A
and 141-B have been prepared to assist
PWSs in reporting the necessary informa-
tion to the States in a timely manner.
Examples of these forms are presented
in Appendix A. Lead and copper monitor-
ing results from targeted sample sites
maust be reported within 10-days following
the end of each monitoring period. It
should be noted, however, that monitor-
ing should be completed much earlier
than the end of the monitoring period
so that PWSs will have sufficient oppor-
tunity to meet the reporting deadline.
In addition, the materials survey, sam-
pling plan report, results of any corrosion
evaluation studies, and source water
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treatment and monitoring results must
be submitted to the State. Standard
public notification language s provided
In the rule and these notifications must
be distributed when a violation occurs.

2.1.7 — Exemptions

Exemptions may be granted to
systems needing additional time for
installation of the necessary treatment
provided that no Unreasonable Risk to
Health (URTH) is imposed on the
consumers in the interim and the system
meets the conditions specified in section
1418 of the SDWA.

2.2 — Implementation of the
Lead and Copper Rule

The requirements of the lead and
copper rule are specific to two categories
of PWSs: large community water systems
serving more than 50,000 people and a
second group covering all other PWSs.
The second group includes small PWSs
(= 8,300 people), medium PWSs (3,301
— 50,000 people), and Non-Transient
Non-Community Water Systems
(NTNCWSs). A brief description of the
steps required for each of these system
types is presented below along with the
timeframe for completiomn.

2.2.1 — Large Public Water
Systems (> 50,000)

Figure 2-3 illustrates the implementa-
tion pathway for the Lead and Copper
Rule. This figure follows the implementa-
tion requirements through to reduced
monitoring. Large systems that exceed
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Figure 2-3. Implementation Pathway for Large PWSs
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their State-specified WQP ranges during
a reduced monitoring event should see
the discussion of reduced or ultimate
reduced monitoring in Section 2.1.2 of
this document. Large PWSs must
develop a sampling plan (including
performing a materials survey), perform
initial monitoring (includes lead/copper
at consumers’ taps, water quality parame-
ters at entry points to the distribution
system and locations throughout the
distribution system) and conduct corro-
sion studies prior to submitting recom-
mendations to the State regarding
optimal treatment and the operating
conditions which define it. Systems
which are required by the State to install
source water treatment may also wish
to evaluate the possible effects of such
treatment on water corrosivity at this
time. Further, the results of the initial
monitoring events will be used to deter-
mine whether a public education program
must be initiated.

All large PWSs must perform a study
to identify optimal corrosion control treat-
ment. Monitoring data, results, and
recommendations based on the corrosion
testing performed by the PWS are to be
submitted to the States. States will
either approve the recommended treat-
ment or designate an alternative optimal
treatment. Minimum requirements for
pH and/or inhibitor residual levels will
have to be achieved in the distribution
system, and must be considered in the
designation of the optimal treatment
conditions.

Once the approved treatment is
installed, a second series of monitor-
ing—called follow-up monitoring—is to

2-12

be performed by large PWSs. Follow-up
monitoring consists of two consecutive
six-month periods during which (1)
consumers’ taps are sampled for lead and
copper, (2) water quality parameters are
measured in the distribution system, and
(3) water quality parameters are moni-
tored at the entry points to the distribu-
tion system. The results are submitted
to the State for review and designation
of the water quality parameter ranges
defining optimal treatment. Once these
ranges have been established, PWSs must
then perform routine monitoring to verify
the ability of the installed treatment to
meet the State-specified ranges (same
requirements as the follow-up monitoring
only it may extend beyond two consecu-
tive six-month periods). For those
systems that meet the State-specified
WQPs for two consecutive six-month
periods, the State can reduce the monitor-
ing requirements (reduced monitoring).

If a system does not meet the lead and
copper ALs in its follow-up sampling
(monitoring which is conducted after
installation of corresion control and/or
source water treatment), the PWS must
continue to collect tap samples for lead
and copper, initiate/continue public
education, and begin a lead service line
replacement program if there are LSLs
within the distribution system. Those
systems that continue to exceed the ALs
during routine monitoring and reduced
monitoring are required to continue
public education and the LSLRP (if
applicable = the system has LSLs).

Table 2-1 presents the timeframe for
large PWSs to comply with the corrosion
control requirements of the Lead and
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Table 2-1. Timeframe for Large PWS Corrosion Control
Submissions to the State
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Copper Rule. Further details regarding
the treatment requirements is provided
in Volume II of this Manual.

2.2.2 — Public Water Systems
Serving 50,000 or Less

Figure 24 illustrates the implementa-
tion pathway for PWSs serving 50,000
people or less. This figure follows the
implementation requirements through
to reduced monitoring. Medium and
small PWSs that exceed their applicable
standards (WQP ranges or ALs) in a
reduced monitoring event should see the
discussion of reduced monitoring or
ultimate reduced monitoring in Section
2.1.2 of this document. As with large
PWSs, systems must develop a sampling
plan (including performing a materials
survey) and conduct initial monitoring.

For systems which meet the lead and
copper ALis in two consecutive six-month
monitoring periods, the State may reduce
their monitoring frequency to annually.

The current treatment configuration
of the small and medium PWSs will be
considered optimal corrosion control
treatment if it meets the lead and copper
AlLs in its initial monitoring step. If the
Als are exceeded, source water monitor-
ing for lead, copper and water quality
parameters as well as diswribution system
monitoring of water quality parameters
must be performed. Additionally, public
education programs must be initiated.
In order to accommodate the monitoring
requirements, it is recommended that
the lead and copper tap sampling be
completed early enough in the monitoring
period to allow the subsequent sampling

to be conducted prior to the end of the
six-month monitoring period.

The State will require the system to
submit recommendations on the optimal
corrosion control and source water
treatment approaches. States may
require small or medium PWS that have
exceeded an AL to perform corrosion
studies in order to support the determina-
tion of optimal treatment. Based on the
findings of the study, recommended
treatment is to be submitted to the State.
States have the flexibility to either
approve the recommended treatment or
designate an alternative treatment for
the system, regardless of whether or not
corrosion control studies have been
performed.

Once the approved treatment is
installed, a second series of monitoring—
called follow-up monitoring—is to be
performed by those medium and small
systems that exceeded an action level in
the initial monitoring.  Follow-up
monitoring consists of two consecutive
six-month periods during which (1)
consumers’ taps are sampled for lead and
copper and if one of the ALs is exceeded,
(2) water quality parameters measured
in the distribution svstem, and (3) water
quality parameters are monitored at the
entry points to the distribution system.
Medium and small systems that exceed
an AL in follow-up or routine meonitoring
are required to monitor for water quality
parameters during the monitoring period.
Since the WQP-POE meonitoring is
required bi-weekly during a monitoring
period in which an action level is
exceeded, these systems should
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Figure 2-4. Implementation Pathway for Medium-Size
and Small PWSs
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conduet WQP-POE monitoring until they
determine that an action level will not
be exceeded. Since two rounds of WQP-
DIS monitoring must also be completed
before the end of a six-month monitoring
period in which an action level is
exceeded, medium and small systems
should consider conducting the WQP-DIS
monitoring concurrently with the targeted
tap monitoring. This may be especially
critical when the tap monitoring is
conducted toward the end of the six-
month period,

If the lead and copper ALs are met
during the follow-up monitoring, the
system may reduce the monitoring
frequency. If the system exceeds an AL
during follow-up monitoring, the State
designates the water quality parameter
ranges defining optimal treatment. Once
the WQP ranges have been established,
PWSs must then perform routine moni-
toring (sarne requirements as the follow-
up monitoring only it may extend beyond
two consecutive six-month periods) to
verify the ability of the installed treat-
ment to meet the State-specified ranges.

Systems which continue to exceed the
ALs but which meet the State-specified
‘water quality parameter ranges for two
consecutive six-month periods may be
allowed to reduce monitoring frequency,
while continuing to monitor all water
quality parameters and lead and copper
at consumers' taps. Additionally, systems
which exceed the lead AL must conduct
a public education program, and begin
a lead service line replacement program
if there are LSLs within the distribution
system.
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Tables 2-2 and 2-3 present the
timeframe for medium and small size
PWSs, respectively, to comply with the
requirements of the Lead and Copper
Rule.

2.2.8 — Consecutive Systems

Special difficulties may arise with the
implementation of the Rule’s require-
ments for consecutive systems - PWSs
which either sell treated water to comrmu-
nities responsible for its distribution; or,
PWSs comprised of multiple communities
supplied treated water, such as Rural
Water Districts or many private water
suppliers.

Practical considerations regarding the
ability to treat the water supply for
corrosion control must be taken into
account in the selection of the optimal
corrosion control treatment, if required.
Wholesalers may be required to under-
take the responsibility of treatment, while
those communities purchasing the treated
water would be responsible for the
monitoring activities and delivery of
public education where necessary. In
addition, communities purchasing the
treated water would also be responsible
for LSLs in their distribution system.

Problems may arise when ALs are
exceeded in some purchasing communi-
ties but not in others. Remote treatment
for stabilization may be necessary to
ensure adequate corrosion control protec-
tion throughout the entire wholesaler-
purchaser distribution system network.
As such, issues confronting such PWSs
may involve (1) control over treatment
selection by the wholesaler; (2) control
over remote treatment stations;
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Table 2-2. Timeframe for Medium-Size PWS Corrosion Control
Submission to the State*
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Table 2-2. Timeframe for Medium-Size PWS Corrosion Control
Submission to the State* (Continued)
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may request recucec menitoring {(Form 141-B) when submittng “es..ts of the second six

month memtoring pericd. Those systems that meet the ALs are only "ecuired to submit form
141-A and Pb/Cu - Tap monitoring results under reduced monitc: ng.
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Table 2.3. Timeframe for Small PWS Corrosion Control
Submission to the State*
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Table 2-3. Timeframe for Small PWS Corrosion Control

Submission to the State* (Continued)

PWS ACTION DEADLINE SUBMISSICN TO STAT=

Secenc Six-Moanth Mericring Farm 121-A arc Moritonng Results:

Period Results after State Specifies
Opumai WQP - Rovting Moritoring

without S1.gy July 11, 200C PHICL-TAP; WQP-DIS: WQF-POE
with Study Juiy 11, 200" PoiCL-TAP;, WQP-DIS; WQP-POE
Form 147-B when stave specifeq
WQPs have peer mamaired for we
conseculive six-month monicnng berices

Reduced Monitoring See Appendix A Form 141-A and Monitor.ng Results:

fer Dates PoiC.-TAP: WQP-DIS: WQP-PQE
Form 141-B wren state specified WQPs
=—a.nrained for Three Consecutive

years under regucec menitarng

Ultimate Reduced Monitering See Appendix A Farm 147-A anc Moniter ng Results

for Dates P2iCu-TAP: WCF-DIS, WQP-POE

Specifically for those smal: PWSs which exceed the Als and are reguired to imolement corrasion
contrei treazment and must meet state specified WQPs.

If a sma:i PWS does not exceed the ALs in the two consecutive monitoring Deriogs, then tey
may request reduced morigring (Form 141-B) when submiturg resubs of the secsnd six

montt monitoring period. Those systems that meet the ALs are ony reguired t6 submit form
141-A and Pb/Cu - Tap moritoring results under requced moritor ng.

PWSs that meet the Als in the first six-month round of initial mon:icrirg and ard fail in the secerd
six-month monitoring percd would submit form 141-A with Po/Cu-TAP results on January 11, 1993,
and submit ‘orm 141-A wits Pb/Cu-TAP, WQP-DIS WQP-PCE. Po/Cu-POE results on

July 11, 1993. All other geaalines snown in Table 2-2 snould be de ayed by six-meonihs.

PWSs that meet the ALs in the first six-month pericd and fail ic mes: the Als in second six-mentn period
of the follow-up monitoring only need tc submit Pb/Cu-TAP resuls “cr  the first six-month period
of follow-up menizoring.
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(3) monitoring responsibilities for water
quality parameters in the distribution
systems and points of entry; and, (4)
compliance determination for each of the
PWSs involved.

EPA notes that 40 CFR 141.29 allows
a State to modify the monitoring require-
ments imposed by specific regulations
when a public water system supplies
water to one or more other public water
systems if the interconnection of the
systems justifies treating them as a
single system for monitoring purposes.
EPA does not believe that modification
by States of the monitoring requirements
of this rule, as provided in §141.29, would
be appropriate because the primary
source of high lead or copper levels at

2-21

the tap is materials within the distribu-
tion system itself. Treating multiple
water suppliers as one system would not
distinguish between the different systems
that may have different amounts of lead
or copper materials in the distribution
system and thus require different treat-
ment strategies to reduce these levels.
This contrasts with other contaminants
where the contaminant level is uniform
throughout the distribution system. EPA
does not envision situations where
multiple water systems should be consid-
ered as one system for purposes of
§141.28 and, therefore strongly discourag-
es States from allowing this modification
to the monitoring requirements.
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CHAPTER 3.0 —
MATERIALS SURVEY AND

SAMPLING PLANS

3.1 — General

The purpose of the materials survey
is to determine the location and extent
of lead and copper materials in the
distribution system in order to develop
an appropriate sampling plan. It isthe
first major step in implementing the Lead
and Copper Rule. Sampling plans must
be doveloped by PWSs in order to begin
initial monitoring in a timely manner.
Potential sample sites are classified into
three tiers. The purpose of these tiers
is to ensure that sampling addresses high
priority sites. If a PWS cannot meet the
Tier I criteria for its sample pool, then
Jjustification for inclusion of Tier Il and/or
for Tier III sites must be provided to the
State by the following dates:

Subniit Justifica-
B _ tion to State’
System Sigze s . :
Large January 1992
Medium June 1992
Small June 1893

The results of the materials survey
are used to identify "high priority” sites
where the potential for exposure to
excessive levels of lead and copper exists.
High priority locations are defined as
those sites that contain either:

(1) copper pipes with lead solder
installed after 1982;

3-1

(2) lead interior pipes; and/or
(37 lead service lines (LSLs)

The primary "priority risk" sample
sites, or targeted sites, are Single Family
Residences (SFRs) or certain Non-
residential (NRs) locations which contain
any of the above-described materials.
Non-residential structures are those
constructed in similar style and fashion
as single-family residences, but used for
commerclal purposes, such as small
insurance agencies, law offices, or
boutiques. When referring to SFRs, NRs
meeting the specified criteria are implicit-
ly included in the following discussion.
Multifamily residences (MFRs), including
apartments, may be deemed primary sites
when such housing constitutes more than
20 percent of the total service connections
in the community.

In cases where an insufficient number
of SFR sites exist or are unavailable,
PWSs must augment the sampling pool
with public buildings (BLDGs) and/or
MFRs that contain any of the above-
described materials. If a sufficient
number of sample sites is still lacking,
private residences with lead solder
installed prior to 1983 may be included
to complete the sample pool. A detailed
discussion of the sampling pool criteria
is presented in Section 3.5.

Selection of sites should first prioritize

locations by their relevant targeting
criteria, and then the sites should be as
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equally distributed throughout the entire
system as practicable. In order to assist
PWSs in correlating the tap sampling
findings with distribution system water
quality behavior, it would be beneficial
to have sites well-distributed throughout
the system. This may not be feasible due
to practical considerations associated with
generating a sample pool which meets
the specific targeting criteria. PWSs may
want to consider, in these cases, selecting
distribution system sampling locations
representative of those areas where lead
and copper tap sampling is to be
conducted.

An important step in conducting the
materials survey is to identify the
location of the various types of buildings
serviced by the PWS. Internal records
should indicate whether each structure
is a domestic residence (SFR), a multi-
family residence (MFR) greater than a
certain size, or a public or commercial
building (BLDG). A review of such
records and other information sources
available to PWSs will aid in determining
the probable plumbing materials used
and the year of their installation for a
representative sample of sites within the
distribution system.

Once the pool of targeted sample sites
is identified, this pool is used to develop
a monitoring program which provides
representative sampling of the these
worst-case conditions with regard to lead
and copper.

3.2 — Requirements

Systems attempting to characterize
the extent of lead occurrence face a

complex task. All PWSs must perform
a materials survey which is sufficient to
appropriately identify the required
number of targeted sample sites.
Because of the age or lack of mapping
and records, some systems may have
problems accurately identifying materials
in their system. At the very least, the
system must review the sources of
information as described in Section 3.3.
Section 3.3 carefully distinguishes sources
of information mandated by the rule from
those not mandated. For a more detailed
search, its benefits, and suggested
organizational formats, refer to
Appendix B.

A materials survey systematically
attempts to determine the materials used
in the construction of the distribution
system, service lines and interior plumb-
ing systems served by the utility. The
steps for conducting a materials survey
are illustrated in Figure 3-1. (It should
be noted that Figure 3-1 is a general
schematic which does not reflect the
tiered requirements of the rule which are
discussed in the following paragraph.)
Overall, investigations must be performed
to identify LSLs within the distribution
system and interior plumbing materials,
including interior lead pipe and copper
plumbing with lead solder.

For each of the material types, a
sufficient number of service connections
within each target group must be identi-
fied and confirmed in terms of (1) site
characterization, and (2) willingness to
participate. The order of preference for
selection of sample sites to be included
in the sample site pool are defined by the
rule as follows:
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Figure 3-1. Materials Survey Pathway

I
| MATESIALS SURVEY
i

Y

n
in

Inte

i

rimpe D
Pl

urmsing Matsrizis

Y

Fz Scder>ticzz
=
gnd F5 Pre

C]z Cira wis= B
womLeE Wil e

Scicer <« 1882

}4

|
|

|

)

m

re

-

Y

'

[ ¢
v

Cceumeriznen of Survey Fasubls

Sclichzien ¢f Veiunise s

Y

Coriirm Aveaii

I Justificericricr (1) Ircicson 2f
Tier Ul &'or Tier 11l Sies:cr (2}
rsuficiert LSL &

Z8.

|
WS

Utlizs Size Subrit By
. »BC.ICE 1,7 €2
| 32¢750.20 7182
[ - -~ a e
[ €3320 75ez




MATERIALS SURVEY AND SAMPLING PLANS

Tier 1:

+» SFRs (which includes any NR strue-
tures constructed as a SFR structure,
and MFRs if they comprise more than
20% of the PWS service connections)
with lead soldered copper pipe in-
stalled after 1982 or interior lead
piping, or SFRs served by a LSL.

Tier 2:

» MFRs or BLDGs with lead soldered
copper pipe installed after 1982; or
interior lead piping; or serviced by a
lead service line.

Tier 3:

» SFRs (whieh includes any NR struc-
tures constructed as a SFR structure)
with lead soldered copper pipe
installed prior to 1983,

Targeted sites are those sites having
copper piping with lead solder installed
after 1982. As discussed in the preamble
to the final rule, EPA has not required
systems to specifically target sites with
illegally installed lead solder (i.e,
installed after the effective date of the
State or local lead ban). However, if a
system does locate a site with illegally
installed lead solder, such a site would
qualify as a Tier 1 sampling site (because
it was installed after 1982, as provided
in the rule). If one of these sites is
sampled during a monitoring period and
then found to be in violation of the lead
ban, the results must be included for that
monitoring period. However, systems
are not required by the rule to conduct
extensive investigations as to whether
buildings built after the effective date
of the State or local lead ban contain
illegally installed lead solder, since such

34

situations should be rare, and finding
them could therefore be time consuming
and delay implementation of the rule.
Table 3-1 summarizes, by State, the
status of the Lead Ban’s implementation
and its effective date. To initially identify
targeted sites, PWSs should identify
those SFRs constructed after 1982 and
before the effective date of their state’s
lead ban.

It is the responsibility of the utility
to demonstrate to the State that an
insufficient number of high priority sites
existed or were inaccessible and there-
fore, the sample pool had to be supple-
mented with sites of lesser priority.
Those systems which supplement with
lower priority sites are required to submit
their reasons before initial monitoring
begins. Additionally, any PWS which
has identified LSLs within the distribu-
tion systern, but cannot fulfill 50% of the
required, minimum number of sampling
sites with LSL sites, must also submit
justification for the use of non-LSL sites
to complete the sample pool prior to the
beginning of initial monitoring. For
example, if a PWS serving more than
100,000 people can only confirm 30
specific SFRs served by LSLs willing to
participate in the monitoring program,
then this system would have to submit
to the State the reasons for not having
at least 50 LSL sites. Also, if Tier Il or
Tier I1I sites were used to complete the
minimum sample pool requirement,
justification of the basis for selecting the
lower priority sites would also have to
be provided to the State prior to January
1992.
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Table 3-1. Summary of Lead Ban Provisions by State
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Table 3-1. Summary of Lead Ban Provisions by State (Continued)
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For those svstems with Tier I sample
pools which either have 50% of the sites
comprised of LSLs or do not contain LSLs
within the distribution system, a listing
of the selected sample sites and their
characterization does not need to be
provided to the State until the submission
of each six-month monitoring period’s
results.

3.3 — Resources

Historieally, various materials have
been used in distribution and residential
plumbing systems. Several resources
may b available for information concern-
ing materials and the extent of their
usage in the distribution system. Few
PWSs are likely to have extensive records
documenting the installation, repair,
and/or replacement of distribution system
materials, and certainly do not have
records regarding the interior plumbing
materials used in individual structures
within the service area. Therefore, a
variety of informational sources may need
to be investigated by PWSs to generate
reliable data regarding the identification
of distribution system and home plumb-
ing materials.

The rule does require a system which
cannot meet Tier I sample sites (see
Section 3.6) to investigate specific sources
of information. The following discussion
highlights these required sources along
with additional suggested sources that
may be utilized.

3.3.1 — Distribution System and
Service Line Materials

The goal of the material survey is to
identify a sufficiently large pool of
targeted sample sites to maintain their
minimum number over time, as some
sites may become unavailable or cease
to meet the targeted criteria. Potential
sources of information are listed below.
In no cases are PWSs expected to use
excavation as a means of identifying LSL
locations.

A. Utility Records -- Required by Rule.
Historical and current records main-
tained by PWSs can provide excellent

* information on the materials used in
the distribution system for service
lines and connections. Some examples
include:

1. Information collected on lead and
copper as part of the monitoring™
for corrosivity required under
Section 141.42 (d) of the Code of
Federal Regulations. This section -
refers to previous requirements
set by the EPA, that all commun-
ity water suppliers (1) determine
corrosivity characteristics by
measuring water quality parame-
ters for corrosion indices, and (2)
perform a materials survey to
identify lead, copper, galvanized
iron, and ashestos cement as being
present in the system.

2. Distribution Maps and Record
Drawings. Maps and drawings of
the distribution system should be
a primary source for service line
and connection information ineclud-
ing materials, line sizes, and



dates. Even with a lack of detail
such sources may be useful in
indicating the historical growth
of the system. The maps would
also provide a visual aid in devel-
oping the materials survey. Such
maps would also be useful for
monitoring data submissions as
suggested in Appendix B.

. Maintenance Records. Mainte-

nance records often identify
such information as (1) existing
materials; (2) replacement materi-
als; (3) date of event; and (4)
particular site conditions of note.
LSLs may be specifically identified
when encountered during mainte-
nance activities.

. Histerical Documentation. Every
utility has its own unique system
of collecting and filing information.
This documentation should be
investigated to determine (1) the
progressive growth of the distri-
bution system; (2) dates and
materials used for installation and
replacement of distribution system
components; and, (3) the construec-
tion practices throughout the
development of the PWS service
area.

. Meter Installation Records. Meter
installation records could provide
information on service line materi-
als and indicate the type and age
of construction. Meter size is also
an important element as it may
be used as the basis for differenti-

8.
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Existing Water Quality Data.
Water quality data obtained from
utility and/or regulatery agency
records can indicate areas that
exhibit high or unusual lead and
copper levels. This information
could be used to confirm existing
information on materials or on
areas where records are missing
or incomplete. This data may also
be useful to support justification
claims, if necessary, for sample
site selections.

Capital Improvements and Master
Plans. Suggested. Information
regarding planned or executed
improvements to portions of the
distribution system may be pro-
vided by existing and/or historical
Capital Improvement or Master
Plans. In particular, base maps
of the system may be available for
use in tracking and recording the
material survey information.

Standard Operating Procedures
(SOPs). Suggested. SOPs will
often list the type of materials to
be used during the construction
and/or repair of distribution sys-
tem mains, lines, and connections.

Operation & Maintenance Manu-
als (O&M). Suggested. O&M
manuals may also indicate the
type of materials installed, the
method for replacement as well
as replacement materials to be
used.

B. Permit Files. Required by Rule.
Whether maintained by the PWS or
other municipal agency, permit files

ating among structure types, i.e,
SFRs, MFRs, and BLDGs.
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should be reviewed to determine the
presence and location of LSLs.
Pre-1940 documents are especially
important. Recent records should also
be reviewed to ascertain service line
replacements and/or repairs.

. Senior Personnel and Retirees.

Suggested. PWS personnel or other
agency staff experienced in the
operation, maintenance, or material
usages within the distribution system
and/or home plumbing environments
should be consulted. These personnel
will often have first-hand knowledge
regarding these matters which can
supplement incomplete records or
provide basic data when information
is otherwise lacking. Additicnally,
local contractors or developers may
have reliable information on the
materials of construction for sections
of the distribution system.

. Community Survev -- Suggested.
A community survey may be helpful
in identifying LSL connections. A
utility could-perform this survey by
mail using a standard questionnaire.
Many PWSs have indicated a prefer-

" ence for the use of some form of a
community survey to assist in identi-
fying potential targeted sampling sites
where owners or residents may be
predisposed to volunteering their
participation. Selective mailings to

new billing units identified since 1982 -

and/or those residents located in
sections of town where LSLs are
anticipated (perhaps, organized by
zip code area) could reduce the total
number of surveys to be distributed
as well as the effort’s associated costs.
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E. Other Sources Suggested. -- Any
other sources that may be available
to the utility that might be helpful
in identifying the materials used in
the system should be investigated.
For example, piping suppliers may
be able to fill in or confirm material
supplied during a specific time period
or to a specific development.

Historical USGS maps and aerial
photography records may be used to
retrace the development of the service
area over time. This is very useful
in identifying those locations where
LSLs are most likely to be found since
the use of LSLs in many communities
was discontinued after approximately
1940. In some areas, this generaliza-
tion may not be applicable.
In no cases are PWSs expected to use
excavation as a means of identifying LSL
locations. '

3.3.2 — Interior Plumbing
Material

Below is a list of potential resources
which could be investigated to determine
material used in interior plumbing. The
first three sources are required by the
rule to be investigated, if an insufficient
number of Tier 1 sites are available.

A. Plumbing Codes -- Required by
Rule. A review of historical and
current local plumbing codes should.
be conducted to identify the array of
interior plumbing materials expected
within a PWS service area. Plumbing
codes are generally available from
either the building or public works
department of the appropriate govern-
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mental body. In cases where there
is multi-jurisdictional control within
the PWS service area, an investiga-
tion of each jurisdiction’s code is
necessary. It is likely that these
sources would have copies of the past
codes on file. In selecting potential
targeted sites for further investiga-
tion, it may be assumed that plumb-
ing materials will conform to the code
in effect at the time of construction.

. Plumbing Permits -- Required by
Rule. Plumbing permits should show
the type of materials used, location
of eonstruction, and the date of the
permit application. In many munici-
palities, construction permits for new
construction and kitchen/bathroom
remodeling are issued through the
building department. Tracing the
historical permits with the plumbing
code provisions should indicate
locations where copper plumbing with
lead solder is likely to be found. The
permits may also indicate those
residences that have replaced lead-
and/or copper-containing materials
with other materials such as plastic.

. Existing Water Quality Data --
Required by Rule. Water quality
data for lead and copper levels in
home tap samples and service line
samples can be used to indicate
problem areas. They may also be
used to confirm the presence of lead-
and copper-containing materials in
areas where insufficient information
exists. Site visits and verification
checks on individual sites should be
performed to confirm the site’s
characterization.
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D. Historical Documentation of Service

Area Development -- Suggested.
Based on the review of available
information described in Section 3.3.1,
the PWS service area may be charac-
terized by the age of various regions.
Where detailed information is miss-
ing, housing developments within
identifiable regions may be assumed
to have been constructed using
plumbing codes and typical practices
of that time.

. Interviews with Plumbers/Building

Inspectors -- Suggested. These
personnel, particularly senior per-
sonnel and retirees, may have first
hand knowledge of materials used for
original and remodeled homes. This
information can be used to supple-
ment incomplete records or provide
basic data for systems lacking records.
Additionally, local contractors or
developers may have reliable informa-
tion on the materials of construction
used in sections of the service area.

. Communitv Survey -- Suggested.

A community survey may be helpful
in identifying LSL connections. A
utility could perform this survey by
mail using a standard questionnaire.
Many PWSs have indicated a prefer-
ence for the use of some form of a
community survey to assist in identi-
fying potential targeted sampling sites
since these owners or residents may
be predisposed to volunteering their
participation in later sampling.
Selective mailings to new billing units
identified since 1982 and/or those
residents located in sections of town
where LSLs are anticipated (perhaps,
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organized by zip code area) could
reduce the total number of surveys
to be distributed as well as the effort’s
associated costs.

3.3.8 — Data Collection and
Organization

A materials survey generates a
significant amount of data which must
be collected in an organized fashion,
synthesized, and processed to generate
the development of a sampling plan for
lead and copper. Table 3-2 presents an
example of data organization for docu-
menting the results of the materials
survey as they become available. Note
that the information contained in Table
3-2Z represents the minimum required by
the Federal rule. It is suggested that
additional information on distribution
and interior plumbing which may become
available during the research phase also
be documented and organized for useful
consideration. Data handling for more
thorough identification and characteriza-
tion of service area materials can be
found in Appendix B.

Table 3-3 is an example of a survey
results table. This form is designed to
quantify the number of service connec-
tions which have the specific service line
and interior plumbing characteristics
required by the rule.

Table 34 is a sammary of the materi-
als survey results present in Tables 3-2
and 3-3. This table is designed such that,
once the table is completed, PWSs can
use it to determine the appropriate
Sampling Pool Category for their system
(see Figure 3-2 in Section 3.5).
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3.4 — Conducting Materials
Surveys

To conduct a materials survey, the
utility should establish a step-by-step
plan to achieve the objective of identifying
suitable sampling sites. Table 3-5
provides a sample checklist for PWSs to
follow in performing materials surveys.
However, the utility should modify this
checklist as needed to fit its specific
circumstances. A general procedure is
discussed below:

1. Using the resources given in Section
3.3, the utility should systematically
research and cross-check information
between sources. Depending upon
the size and extent of the distribution
system, the PWS should select a
method for documenting the informa-
tion: obtained from the various sourc--
es. The methods could include (1).
updating information regarding
service connection or billing units, (2)
labeling detailed distribution svstem.
record drawings, (3) listing permits
by service areas for new construction
and remodeling, and (4) creating
large-scale maps of areas with wide
use of lead and copper materials or
elevated lead and copper levels in tap
water.

2. As feasible, residences identified as.
potentially meeting the targeting
criteria established for high priority:
sites should be physically investigat-
ed, especially if records are incom-
plete or contradictory. It is recom-
mended that initially PWSs serving
more than 3,300 people select five
times the minimum number of sample
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Table 3-3. Malerials Survey Results by Number of Service
Connections for Each Plumbing Materials Type
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Table 3-4. Summary of Materials Survey Results
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Table 3-5. Materials Survey Checklist

[ n—

Distribution System Materials

The following resources have been explored to determine or estimate the number of
lead service lines in the distribution system.

Distribution System Maps and Record Drawings

Information collected for the presence of lead and copper as required under §141.42 of the Code
of Federal Regulations (special monitoring requirements for corrosivity)

Capital improvement plans and/or master plans for distribution system development
Current and historical standard operating procedures and/or operation and maintenance (O&M)
manuals for the type of materials used to instsll service connections

Utility recerds including meter installation records, customer complaint investigations and
all historical documentation which indicate and/or confirm the location of lead service connections
_ Existing water quality data for indications of 'troubled areas’

Other Sources

Interviews with senior personnel

Conduet service line sampling where lead service lines are suspected to exist but their presence
is not confirmed

Review permit files

Perform community survey

Review USGS maps and records

Interview pipe suppliers, contractors, and/or developers

i

Interior Plumbing Materials

The following sources have been explored to determine or estimate the number of
structures which have interior lead pipe or copper pipe with lead solder.

Plumbing and/or building codes

Plumbing and/or building permits

Cotnacts within the building department, municipal clerk’s office, or State regulatory agencies
for historical documentation of the service area development

Review Water Quality Data

Other Resources Which PWS May Utilize

Interviews with building inspectors

Survey of service area plumbers about when and where lead solder was used from 1983 to present
Survey residents in sections of the service area where lead pipe and/or copper pipe with lead
solder is suspected to exist

Interview local contractors and developers
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sites for inspection or follow-up
activities while those serving 3,300
people select three times the mini-
mum number of sites. By selecting
such a large number of potential sites
initially, PWSs can expect to locate
at least the minimum number of
targeted sites once field verification
and confirmation of participation in
the monitoring program eliminates
the inappropriate and unavailable
sites. Further, PWSs should consider
the inclusion of more than the
minimum number of sample sites in
their sample pool to ensure a suffi-
cient number of targeted sites being
available throughout the duration of
the Lead and Copper Rule implemen-
tation timeframe.

Physical inspections could include
inspection of the service lines to and
from the water meter, identification
of the piping materials within the
plumbing system and scrapings for
lead analysis of solder from the
outside of joints or connections. Test
kits are available to determine the
presence of lead in solder materials.
In cases where there appears to be
mixed service line materials, the PWS
should use their best judgement as
to whether the predominant material
is lead. Lead and copper concentra-
tions in tap or service line samples
may be used to assess the materials
present and support the judgement
of the PWS in service line identifica-
tion. Meter readers could be trained
to perform these on-site inspections
and sample collections, as necessary.
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Once a sufficient number of sites
having owners’ agreements for partici-
pation have been secured, additional
inspection activities are not required.
However, it is recommended that
PWSs include an additional one and
a half times the minimum number
of sample sites for the final sample
pool.

3.5 — Sample Plan
Development

A sample plan for the collection of
lead, copper, and water quality parameter
samples must be developed before initial
monitoring begins in order to have
identified the sample sites and sample
pool category applicable to the system.

When reporting the results of the
initial monitoring (ten days after every
six-month period), PWSs are required
to certify that (1) all samples were
collected at targeted sites, and
(2) property owners were informed of the
sample collection procedures. Addition-
ally, PWSs must document the resulting
sample pool category and tier (discussed
below) for the system as well as each
site’s location and targeting criteria.

3.5.1 — Targeted Tap Sampling
Site Selection

PWSs are required to identify a
sufficient number of sampling sites to
collect the required number of first-draw
tap samples from distinct sites. The
following table indicates the minimum
number of first-draw tap sample sites
which must be included in a utility’s
sampling plan for lead and copper.
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. . L . Mafwmoa Recommended 1
PWS Bystem Staa Bample Siles ! Sampte Sites

>100,000 100 150
10,001—100,000 80 90
3,301—10,000 40 80
501—3,300 20 30
101503 10 13

<100 & T |

Note that PWSs must report the
results of all samples collected, even if
more than the minimum number of sites
were monitored.

While the Rule does not require a
PWS to identify additional sites, it is
recommended that, at least initially, five
times the number of required sites be
selected for additional investigation as
to their conformance with the specified
* high priority criteria. The Rule reguires
a "sufficiently large" pool be established
to ensure that the required number of
samples can be collected. It does not,
however, quantify what is "sufficiently
large." It is suggested that the targeted
sampling poo] to be maintained over time
be between one and half, and two times
the minimum required in order that
alternative sites would be available to
the PWS if a primary site became
unavailable for repeat sampling. Once
monitoring begins, the same sample sites
must be used unless a location has to be
dropped because of inaccessibility or
because it no longer fits the requirements
of a "priority site." It is at this time only
that additional sites from the sampling
pool are added to the actual monitored
site locations.

The selected sampling sites are to be
targeted, high priority sites; those sites
which have the greatest likelihood of
experiencing high lead and copper levels.
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Six possible configurations of a sample
pool may result based on the highest to
lowest desirability of the type of sites
and the possibility of exceptional uses
occurring. Figure 3-2 illustrates these
six configurations, labeled as Sample Pocl
Categories A through F, where Category
A is the most desirable configuration of
sample sites, Category E is the least
desirable configuration, and Category F
represents the exceptional cases.

TIER 1 :
Category A: All sample sites in
Category A would be considered high
priority sites to lead and/or copper
contamination. They consist of single
family residences (SFRs) with lead
Interior piping or copper pipe with
lead solder installed after 1982. A
SFR is defined as any structure built
as a single family residence but which
is used either in that capacity or as
a commercial enterprise. For those
communities where multifamily
residences (MFRs) make up over
20 percent of the total service connec-
tions in the PWS service area, then
these structures may be included in
the definition of SFRs for purposes
of the targeted sample pool. Only cne
sample point {(one unit) per multi-
family residence should be selected.
In addition, any SFR receiving potable
water through a lead service line
(LSL) is considered a high priority site
and should be included. For those
systems with a sufficient number of
sites, 50% of their sample pool shall
be SFRs with LSLs and the remaining
50% should contain lead interior
plumbing or copper pipe with lead
solder installed after 1982.



MATERIALS SURVEY AND SAMPLING PLANS

Figure 3-2. Preferred Sampling Pool Categories for
Targeted Sampling Sites
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Figure 3-2. Preferred Sampling Pool Categories for
Targeted Sampling Sites (Continued)
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Category B: If a PWS cannot identi-
fy enough SFRs with LSLs to fill 50%
of the sample pool, then all of the
available LSL sites from SFRs and
MFRs meeting TIER 1 criteria should
be included in the sample pool. The
remainder should consist of SFRs
with lead interior plumbing or copper
pipe with lead solder installed after
1982.
Category C: If a PWS cannot
identify any SFRs with LSLs but does
have a sufficient number of SFRs
with lead interior plumbing or copper
pipe with lead solder installed after
1982, then the entire sample pool
should consist of these sites.

TIER 2
Category D: If a PWS cannot
identify enough SFRs with LSLs to
fill 50% of the sample pool, and does
not have enough SFRs meeting the
criteria in Categories A through C to
fill the sample pool, then the multi-
family residence (MFRs) and/or public
or commercial buildings (BLDGs)
having lead interior pipe, copper pipe
with lead solder installed after 1982,
and/or LSL connections may be used
to supplement the sample pool.

TIER 3
Category E: If a PWS cannot meet
the conditions of the above categories,
then it must fill any outstanding
requirements with SFRs having
copper pipe with lead solder installed
prior to 1983.

EXCEPTIONAL CASES
Category F-1. PWSs that only have
plastic plumbing, but cannot demon-
strate that the system is "lead-free"
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because of the presence of brass
faucets should moniter at SFRs with

brass faucets.

Category F-2. PWSs where all
available sites have water softeners
should select the highest risk sites
(SFR>82, SFR-Pb, SFR-LSL) and
monitor at these locations even
though the water softener is present.
Considering the limited amount of
time available for the completion of a
sample plan and material survey, PWSs
should prioritize their material survey
efforts along the lines of the sample pool
categeries. While the Rule does not
explicitly require that the material survey
identify all of the existing materials, it
is recommended that a comprehensive
survey be performed as this will assist
the PWS in identifying appropriate
sampling sites, not only for the targeted
sampling pool, but also for distribution
system samples. The following steps
illustrate this approach in organizing
material survey information for the
development of a targeted sampling plan.

Step 1. Determine whether MFRs
make up over 20 percent of the total
connections served by the PWS, and
if so, include them in the definition
of a SFR through the following Steps.

Step 2. Locate the LSLs in the
distribution system serving SFRs.

Step_ 3. Determine which SFRs
installed copper pipe with lead solder
after 1982. Consider the date that
the lead ban went into effect in the
PWS service area. PWSs may want
to bracket their targeted sampling
pool by SFRs built after 1882 and
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before the lead ban implementation
date.

Step 4. Determine the location of
potential SFRs with lead interior
piping.

Step 5. Identify any MFRs or BLDGs
which installed copper pipe with lead
solder after 1582. Consider the date
that the lead ban went into effect in
the PWS service area. PWSs may
want to bracket their targeted sam-
pling pool by MFRs or BLDGs con-
structed after 1982 and before the
lead ban implementation date.

Step 6. Identify any MFRs/BLDGs
with lead interior plumbing still in
place.

Step 7. ldentify those SFRs built prior
to 1983 which have copper pipe with
lead solder.

The results of the material survey can
then be used to determine the Sample
Pool Category most appropriate for your
system. By completing Table 3-6, the
Sample Pool Category may be identified
and the process of selecting the specific
sample sites may be initiated.

Potential sites can be identified
through the material survey results.
Select a group of potential sites equiva-
lent to five times the number of samples
required in each six month monitoring
period. A field visit should be conducted
to investigate and confirm which sites
meet the target criteria. From the
confirmed group of sampling sites, the
PWS should select a final targeted
sample pool consisting of between one
and a half to two times the number of
samples required. The final targeted
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sampling pool should contain sites located
throughout the distribution system in
order that different zones and/or areas
of the distribution system with distinct
piping materials may be represented.
PWSs must maintain the highest priority
sampling sites, and to the degree possi-
ble, achieve well-distributed sampling
locations. Statements of permission or
agreement to participate in the sampling
program should be obtained from the
owners of the property being considered.
With each sampling event, if residents
are collecting the first-draw samples, they
will be required to certify that they were
informed about sample collection proce-
dures. An example of the instruction
sheet with resident certification state-
ment included is provided in Appendix
A for reference. This information should
be kept on file, but the PWS need only
submit a statement that each tap sample
collected by residents was taken afterthe |
water system informed them of proper
sampling procedures (Form 141-A, found
in Appendix A). '

The final sample pool category for a
utility may differ from that indicated by
the material survey. Some factors which
could cause this shift would be inability
to solicit the participation of property
owners, failure of sites to meet targeting
criteria based upon field inspections, or
practical concerns regarding utility
personnel and property safety as needed’
for sample collection. Documentation oft
these factors is necessary to support the
change in Sample Pool Category. The
States do not have to approve any
sampling plans prior to commencement
of initial sampling. However, the location
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Table 3-6. Determination of Sampling Pool Category
for PWS Sampling Pool

SECTION A — General Information

| PWS FRDS Number i
Population Served by PWS 2
Minimum Number of Samples Required from Users’ Taps 3

SECTION B — Refer to the results summarized in Table 3-3 to complete this section

Total Numer of SFRs with Lead Interior Pipe 4

Total Number of SFRs with Copper Pipe with Lead Solder 5
Installed After 1982

Total Number of SFRs with LSLs 6

Sum Values in Boxes 4 and 5 7

. Total Number of MFRs and BLDGs with Lead Interior Plum- 8 |
bing, Copper Piping with Lead Solder Instalied After 1982,
or Served by a LSL

Sum Values in Boxes 7 and 8 18

Total Number of SFRs with Copper Piping with Lead Solder | 10
Installed Before 1983

Sum Values in Boxes 9 and 10 11
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Table 3-6. Determination of Sampling Pool Category
for PWS Sampling Pool (Continued)

'SECTION € — Evaluate responses in Sections A aid 8
above as indicated below. Begin with Category Aand ~
. proceed downward untif the criteria associated with the
highest category possible produces a TRUE result
PWS RESULTS
CATEGORY CRITERIA TRUE | FALSE
Box 7 = Box 3
A and
Box6=05*Box 3
Box 7> Box 3 i
B and
0<Box6<05*Box3
Box7=Box3
C , and
Box6=0
[ Box7 <Box 3
D angd
Box 9= Box3
Box 7 < Box 3
and
E Box 9 < Box 3
and [
Box 11 > Box 3 _ ;
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of the site and the criteria under which
they were selected must be submitted
with the monitoring results. Further,
if a Tier 2 or Tier 3 sampling pool results
from the materials survey of a PWS, then
the State must be notified of the condi-
tions leading to this classification prior
to commencement of initial sampling.
If a Category B or C classification in Tier
1 sampling pool results from the materi-
als survey of a PWS which has LSLsin
the distribution system, then the State
must be notified of the conditions leading
to this classification prior to the com-
mencement of the initial sampling.

3.5.2 — Distribution System
Sampling Sites

The minirmum number of sample sites
required for the water quality parameter
sampling is shown below by system size.

LR ‘Minimum Number .
PWS System ' | of Water Quality
v Size T | Parameter Sites

>100,000 25
10,001—100,000 10
3,301—10,000 3
501—3,300 p)
101—500 1
<100 1

Samples are to be collected at loca-
tions representative of water quality
conditions in the distribution system.
Since PWSs identified representative
sites for total coliform analyses, these
same sites may be used for water quality
parameter monitoring. The advantages
associated with using these sites are (1)
access is avalilable since the PWS is
currently using the sampling locations;
(2) personnel are already in place to
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perform monitoring at these sites; and
(8) the locations should be representative
of the distribution system conditions as
required by the Total Coliform Rule.

It is recommended that sites be
selected within each identified zone
within the service area, and that, to the
degree possible, sample sites be located
in the vicinity of the targeted sampling
sites for lead and copper testing. Specific
suggestions for distribution sample sites
other than those listed above can be
found in Section 4.2.2.

3.5.8 — Reporting Requirements
for Sampling Plans

Should 2 PWS be unable to attain a
Tier 1 sampling pool, justification for
allowing lesser priority sites to be
included in the sampling pool must be
provided to the State prior to initial
monitoring. The criteria for permitting
Tiers 2 andfor 3 classifications are as
follows:

1. The system must document via the
materials evaluation that lead service
lines, or interior lead piping was
never used in the system or have all
been replaced, or enough sites with
these characteristics cannot be
located.

2. The system must demonstrate that
lead solder was never used in con-
struction of residences and other
buildings in the system or that the
system cannot locate enough homes
with lead solder installed after 1982.

Justification must be provided to the
State prior to initial monitoring by those
PWSs which meet the Tier 1 sample pool
category, but which do not have sufficient
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LSL sites to fulfill 50 percent of the
minimum number of sample sites while
having identified LSL sites in the distri-
bution system. If a PWS does not have
LSLs, then the system does not need to
provide any justification to the State as
long as the Tier 1 (Sample Pool Category
C) is maintained.

For those systems with sampling pools
meeting the Tier 1 classification require-
ments (Sample Pool Categories A or C),
at a minimum, the following information
must be present when reporting the
results of initial monitoring to the State.

A. Lead and Copper Tap Sampling

1. The final Sample Pocl Category (A-F)
for the system.

2. Listing of sample site locations for tap
samples indicating the targeting
criteria for each site, such as SFR>82,
SFR-Pb, SFR-LSL, etc.

3. The lead and copper tap sample

results for each site monitored.

The calculated 90 percentile lead and

copper levels for the six-month moni-

toring period.

B. Water Quality Parameter
Sampling (For large PWSs and those
medium and small PWSs exceeding
an AL)

1. The location, distribution system
sampling and analysis for water
quality parameters (WQP-DIS).
The results of source water sampling
and analysis for water quality param-
eters (WQP-POE).

As part of the sampling plan submit-
ted to the State, it would be useful to
include a distribution system map
indicating the location of the sample
sites. Because this is not required by the
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rule, this is discussed in more detail in
Appendix B.

C. Lead and Copper Source Water
Sampling (for systems exceeding an
AL or wishing to demonstrate optimi-
zation based upon the 90%TL-POE
value)

1. The results of the source water
sampling.

3.6 — Examples

Two examples are provided to
illustrate materials surveys for two
community water supply systems. The
first example illustrates a small system
while the second example illustrates a
larger system.

Example 3-1:

System

A community water system serves a
small, suburban development with 850
residential connections with approximate-
ly 2,275 consumers. The minimum
number of targeted sample sites required
is 20; and, should LSLs be found, then
a minimum of 10 SFR-LSL site would
have to be located to aveoid having to
justify to the State the insufficient
number of LSLs. If no LSLs were found,
then at least 20 SFRs meeting the Tier 1
criteria should be located. Otherwise Tier
IT and/or Tier III sites would have to be
identified.

The age of the suburban residences
ranges from new to 25 years old. The
system is operated by a private utility.
To initiate the materials survey, the
utility, from billing records, distribution
system maps, and the knowledge of the
utility manager, identified several
candidate groups of residences. In one

Small Public Water
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case, a neighborhood that was construct-
ed after 1982 was located. Several other
small neighborhoods, approximately 2
to 15 years old were also found within
the system.

The utility confirmed the age of the
residences in the candidate groups using
the construction permit files at the local
building department and the utility’s
billing records. Construction permits
were also checked for kitchen and/or
bathroom remodeling. The local plumb-
ing codes were available for the entire
lifetime of residences. From this data
the utility learned:

1. In the first neighborhood, 50 percent
of the houses were built after 1982
and had indoor plumbing with solder
containing lead. These houses were
placed into a group suitable for
sampling (targeted sampling sites).

2. The plumbing codes allowed lead
service lines in the older neighbor-
hoods. The most senior field employee
with the utility confirmed that lead
service lines were used on occasion.
The utility then researched record
drawings of the distribution system
and confirmed the presence of lead
service lines in 25 percent of the
houses. These residences were also
placed into the group suitable for
future sampling. Record drawings
were incomplete for the remaining
10 percent. These homes had the
meters checked for lead pipe. As none
was found, these homes were dropped
from consideration as lead service line
sampling sites.

Plumbing and distribution data were
placed with the connection and billing
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file in order to document this information.
The utility also corrected the record
drawings.

Example 3-2: Medium Public Water
System

A medium-sized municipal utility
serving approximately 30,000 residential
connections performed a complete survey
using the checklist items in Table 3-5.
Suitable information was found for most
areas and a group of targered residences
suitable for lead and copper sampling was
established. However one large area of
homes was found to be constructed in the
1983 to 1988 period, or the period
between the targeted criteria and the
enforcement date of the lead ban provi-
stons of the SDWA. Records concerning
the type of sclder were missing and
reference to the plumbing codes showed
that iead solder was not specifically
banned until 1988. To confirm the
presence of lead solder, the utility
performed water sampling and solder
scrapings from the outside of joints on
randomly selected houses located in the
area of homes built between 1983 and
1988. DPositive lead levels in water
quality sampling correlated with solder
scraping tests which indicated the use
of lead solder. Elevated lead levels were
also found in some cases where no lead
solder existed. Since no lead piping was
found at these locations, it was assumed
by the PWS that the faucet fixtures or
tested joints contained sufficient lead to
consider the sites high priority locations.
All residences that exhibited elevated
lead levels were added to the targeted
sampling group for the first draw
plumbing system samples.
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CHAPTER 4.0 —
MONITORING PROGRAM

REQUIREMENTS

4.1 — Introduction

The monitoring program requirements
of the Lead and Copper Rule vary based
on the PWS size and the actions required
for a PWS. All PWSs are required to
conduct initial monitoring for lead and
copper at specific high risk sampling sites
to determine what action, if any, they
must take. All large PWSs and those
smz .- and medium sized PWSs exceeding
the ALs in the initial monitoring step are
required to eonduct monitering for several
other water quality parameters from
locations in the distribution system and
at each entry point to the distribution
system. Any size water system that
exceeds an action level in the initial
monitoring is also required to conduct
lead and copper monitoring at the entry
pointes to the distribution system.

" For those PWSs required to install
treatment, whether that treatment
consists of the reduction of lead and
copper in the source water or corrosion
control, follow-up monitoring is required
for lead, copper, and the other water
quality parameters. At the conclusion
of follow-up monitoring, States will
specify the water quality parameter
ranges which all large PWSs and those
medium and small PWSs that exceeded
an AL in the follow-up monitoring must
meet to continue to comply with the
corrosion control aspects of the Rule.
Routine monitoring is then performed.
If the AlLs are met by medium or small
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PWSs during a monitoring period in
either follow-up or routine monitoring,
then no additional water quality parame-
ter monitoring is required in that period.
The WQP sampling listed in Table 4-1
for these medium and small system may
be discontinued and the results would
not need to be submitted to the State for
that monitoring period.

For those medium and small systems
that meet the ALs for two consecutive
periods in either initial, follow-up, or
routine monitoring, the system may
proceed directly to reduced monitoring.
For those PWS8s required to meet WQP
ranges-for compliance (all large systems
and those medium and small systems
exceeding an AL during routine monitor-
ing), the State may allow these PWSs
to perform reduced monitoring. These
systems must meet the State-specified
WQP ranges for two consecutive periods
before applying to the State for reduced
monitoring. These monitoring require-
ments are summarized in Figure 4-1.

Among the objectives of the monitor-

ing program requirements are the.
following:
+ Identify the contributions from

different sources to lead and copper
in drinking water.

+ Allow States and public water suppli-
ers to determine the corrosion

behavior of the potable water supply
system.
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Figure 4-1. Illustration of Monitoring Requirements Included in

the Lead and Copper Rule
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+ Assess the performance of selected
treatment approaches to mitigate
corrosivity and their impacts on the

water treatment processes and
finished water quality of the potable
supply.

» Identi% those communities which may
be experiencing unacceptable risks
due to excessive lead exposure in
order that public education and
information programs may be
implemented.

« Identifv those PWSs which may be
required to implement a LSL replace-
ment prograrm.

In order to meet the above objectives,
the monitoring program requirements
include tap sampling from targeted
homes or buildings for lead and copper,
distribution system sampling for water
quality parameters, and source water
monitoring at the entry points to the
distribution system for lead and copper
as well as those water quality parameters
indicative of treatment performance.
Figure 4-1 illustrates the types of moni-
toring required under the Lead and

This chapter presents the monitoring
program requirements for PWSs and
provides a summary of the State program
requirements to implement the Lead and
Copper Rule monitoring program.

4.2 — Analytical Methods

The approved analytical methods for
lead, copper, and all water quality
parameters (pH, calcium, alkalinity,
silica, orthophosphate, conductivity, and
temperature) are shown in Table 4-1.
A summary of the preservation protocols,
sample containers, and maximum holding
times for analysis is provided in
Table 4-2.

Laboratory certification will only be
required for lead and copper analvses,
and is based on the performance require-
ments included with the method detection
limits. Additionally, in cases where
sample compositing is done, laboratories
must achieve the method detection limits
found below using the procedure.
described in Appendix B to Part 136 of
the Code of Federal Regulations.

Copper Rule.

Analyte and Method § Detection - '] i '{ Minhmam
C ST o ' r+:f Lim3t mg/L) | ‘level {mgd). | Accuracy
J Copper

Awomic Absorption, furnace 0.001 0.050 * 10% at
Atomic Absorption, direct aspiration 2.020 20.030 mgL
Atomic Absorption, platform furnace 0.0C1
Inductively Courled Plasma o.co2m

Inductively Coupled Plasma, Mass Spectrometry 0.001

Lead

Atomie Absorpton, furnace 0.001 0.005 + 30% at
Atomic Absorptdon, pladform furnace 0.001 20.005 mg’L
Inductively Coupled Plasma, Mass Spectromemy 0.001

** Using the 4X concentranicn techmique which would not be reguired because the copper AL is much

higher than the detection limits,
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Table 14-1.

Summary of Approved Analyileal Methods for the Lead and Copper Rule

Rafaronce {Mothod Number)

Poaramotor Mothodology® EPR' ASTH' SM’ usas'
Lead Alowlc abgorplion; turnace technlquo 2319.2 1N3I559-63D 3111
Twidnctively-coupled plasmay Masa spectrometry 200.0°
Aambe abeorption; Flattorm tirnace technique 200.9'
Copper Atomle absorption; furnace techunigue 220.2 D1688-90C ER R B
Atonic absorptlony direct aspiratlon 220.1 D168B-90A 3-n
Lnductively-coupled plaasma 200,79 3120
Inductively-coupled plasme; Madse spectromelry 200.0*
Alowic abuorptlon; Platform turni 200,9'
pl Electromet ric 150 .1 D1293-848 4s500~-1'
150.2
Conduct ivivy Conductance 120.1 D1125-82B 2%10
calciom KNDTA thirimetric 215.2 D511-B8A 1500-Ca-1
ALomic abuorption; direct asplralion 215.1 D>11-0801 Jlii-n
Induciively-coupled plasma 200.7° 120
hAkallnlty Titrimewn le 310.1 nio67-66D0 2320
Flectiometle Litration
Urthophosphat e, Color hmet e, antomated, ascorbla actd 365 .1 4500-1"--F
ant Dtersd, no Colarimets b, ascorble acld, lwe reagent 362.0
dlgeallon or colorimetric, ascorble acld, single rcagent 365 .2 NS15-0@n 1500-P-K
hydiolysls Coloplmetiic, phosphomolylulate; 1-1601-65
automated- scguented tlow; 1-2601.-04
automatcd dlscirete T-25%0 Q%
Lon chicomal oycaphy 100. 0% D4327- 08 4110
Silica Colorlmetiic, molybdate blue) 1-1700 05
automaLted-segmented flow [-2700-8%

Temperature

Colorimetr lc 370.1 DasYy-vg
Holyllosillcate 4500-S1-
et cropuly blae 4u00-51-1
AuLomal el methoel for
molybdate=teactive alllca 4500~51 ¢
ITnductively-coupted plasma 200.7° 310
Thermomet rla 2550

{Continued on next pngo — Footnotea anly}
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Table 4-1. Summary of Approved Analytical Methods for the Lead and Copper Itule (Continued)

"Methods of chemlcal Analysls of Waler aml Wamtea,™ EPA Environmental Moultoring and

ods of them ' ! Supporl Laboratory, Clnclunatl, on
(KPA- ~-79- o Revised March 9oy,

Avallable from onn eablicatfona, CeRl, EFA, Cinclunati, ol 45269,

Annual Book of ASTH Standards, Vol. T1.01, American Soclely for Teothug and Materlale, 1916 Race Slreet s Phlladetphta, 'R 19104,

“Standard Methods for the Examinagt lon ol Water and Wastewnter,™ 1M h Edilton, Amerlean Publice Health Ropoclal fon, Amerloaan
HWaler Works Assvclatlon, Water rollut lon contyol Federal fon, 1989,

“Methods {o1 Deteimlnation of Tnorganie Subatances In Water and Fluvlal Sedlmentu,” 3Ind ed It jon, Y. 8, Geoloqhenl Swmivey, 1989,

* C“netorminatlon of Metals awl Trace Element s in Water and Wastens by Inductbvely-coupled Planma Atombe Fudanlon Sipectrometry, ”
Nevisdon 3.2, Auguit 1990, U, 4%. EFA, EMSL, Clucinnatl, o 45268,

¢ Tpetermingt lon of Trace Elementa in Waler and Wasten by Twluctivily-roupled Plasma-Manes Spectionetay,” Rovislon 4.3, Rugnst
1920, 4.5, EPA, EMSL, BMmsf., cluecloaatl, o) 45269,

' "Peterminat lon of Trace Blementn by Stabl)jzed Tewperalme Graphlte Fulnace Atomlc Abuox plion iprctrometry, ® Angunt 1990, U.5,
EDA, EMSL, Clonclnnati, ON 45268,

' “Petoimination of Tnorganle Tonu In Waler Ly Ton Clhiromaloqraphy,” December 1989, U.s. ErMA, EMSL, Clncinnatl, Ol 45260,

L]

For analyzing lead and coppor, the technique npplicable 10 tolal metnle must bo uncd and samples coanngl be [(fltarud,
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t

Table 4-2. Sample Handling Requirements for Lead,
Copper, and Water Quality Parameters

" Contaminant or - S = Maximum Holding
Parameters, | . Preservative - . Container’ . Time?
| Lead Conc. HNQ, to pH <2° PorG ' 6 months !
Copper Conc. HNO, to pH «2° PorG 6 months
pH None PorG Test Immediately*
Conductivity | Cool, 4°C PorG 28 days
Caleium Conc. HNO, to pH <2° PorG 6 months
Alkalinity Cool, 4°C { PorG 14 days
Orthophosphate Cool, 4°C | | PorG 48 hours
Silica Cool, 4°C P only 28 days
Temperature ! None PorG | Test immediately*

P = Plastic, harg or soft; G = Glass, harc or sofl.
In all cases, samples should be analyzed as soon after collection as possible.

1t HNO, cannct be used because of shipping restrictions or is not used because homeowners are colleqting samples, the sample for analysis
can be shipped to a laboratory where it must be acidified {generally to pH < 2) with concentrated HNO, as soon as possible but not later
than 14 days aker sample coliection. Sampie must stand in the original container used for sampling for at least 28 hours after acidificaticn.
Labaratories should match the acid matrix of their samples, quality contral, and calibration standards for accurate resutts. The latter two
sats of solutions will have the same, fixed concentration of acid. It is recommended that good laboratory practice would be te determine
by prior tests the amount of acid necessary 1o achieve some pH <2, and make it consistent with the standards used. For instance, for
most waters. the previous EPA recommendation of 0.15% vAr of HNO, will result In a pH < 2. Therefore, all samples can be automatically
preserved with 1.5 mi of the acid, and all standards can be made with the same acid concentration. In some extreme, high-alkalintty cases,

more acic may be necessary.

"Test Immediately' generally means within 15 minutes of sample collectian. [n the case of pH, the sample should be measured as soon
as the sample is taken and should be measured under closes system congitions, particularly if the water is poorly buffered.

It HNO, cannot be used because of shipping restrictions or safety concerns for sampling personnel, the sample for analysis may be initially
preserved by icing and immediately shipping it 1o the laborzory. Upon receipt in the laboratory, the sample must be acidified with concentrated
HNO, to pH < 2.
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The use of the approved analytical
methods for all of the water quality
parameters as well as lead and copper
is necessary in order to assure consistent
results and high quality data. However,
sample collection and analysis procedures
in the field can contribute to errors in
measurement. A quality assurance’
quality control program for field
sampling‘analysis and laboratory analysis
should be developed and implemented
by all PWSs. If a commercial or State
laboratory performs the laboratory
analyses, it is stil] important that quality
cantrol measures be taken for the field
sampling portion of the monitoring

program.

4.2.1 — Quality Assurance/
Quality Control (A QC)
Programs

A complete QA/QC program should
contain components at each step in the
data collection process, including sample
collection and methods, laboratory sample
handling and analysis, and recording/
reporting of the results. An important
element in implementing a successful
QA/QC program is the ability to properly
track a sample from its collection through
analysis and ultimate recording in either
the State or PWS database. The QA/QC
program requirements for sample track-
ing include: (1) sample identification;
(2) complete sample labeling; (3) training
sample ccllectors and field data collectors;
(4) parallel construction of laboratory
record-keeping and database format to
sample labelling and identification; and,
(5) periodic self-audits of the QA/QC
procedures.

Significant benefits could be gained
by the implementation of a program to
properly label and identify samples to
track their collection, analysis, and
resuits. Minimally, the data fields (i.e,,
variables defined within the laboratory
and/or PWS database) needed to fully
identify a sample are:

1. PWS Identification Number

2. Applicable PWS Entry Point Identifi-
cation Numbers (There may be
rultiple entry points to a distribution
system which should be identified for
each sample collected within it.)

3. Sample Identification Number

4. Sample Tvpe Identifier: (2 Fields)

(a) First-draw Tap, Distribution
System, Source Water for Lead
and Copper, Source Water for
Water Quality Parameters, or
LSL,

Initial, Follow-Up, Routine, Re-
duced, Ultimate Reduced, or LSL
Replacement Program.

5. Sample Site Identifier: (3 Fields)

(a) Regilon of Distribution System:.
(Suggest that Region O be assigned
for each entry point location.)
Sub-region of Distribution System
{Suggest that Sub-region 0 be
assigned for each entry point
location.)

(c} Sample Site Specific Identifier
8. Sample Collection Date E
7. Sample Collection Time
8. Sample Period )
§. Sample Collector Identifier: PWS

Staff, Resident, State, or Other.

10. Parameters for Analysis: Lead,

Copper, Water Quality Para-

(b)

(b)
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meters or pH and Temperature (field
measurements),

11. Sample Site Street Address - for PWS
use

12. Sample Collection Route - for PWS
use

13. PWS Name

14. PWS Contact Person and telephone
number

The PWS should include data fields
to identify those samples delivered to the
laboratory representing travel blanks and
blind spikes. As part of a PWS's routine
QA/QC program for analytical results,
travel blanks should be included in at
least 10 percent of the sampling kits
delivered to and returned from home
owners performing tap monitoring.
Additionally, for lead and copper analy-
ses, at least three blind spike samples
should be included during every six-
month monitoring period for medium and
large PWSs, and at least one such sample
for small PWSs.

When first-draw tap samples are to
be collected, the sample bottles must be
properly labelled prior to distribution if
residents are collecting the samples. In
addition to the sample bottles, PWSs
must supply the residents with instruc-
tions as to the sample collection proce-
dures. The PWS must certify that
residents were informed of the sampling
procedures prior to collecting the samples.
If PWS staff are collecting the first-draw
tap samples, then they are required to
certify that to the best of their knowl-
edge, each sample represents first-draw
samples. PWSs will be required to
submit a statement to the State at the
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end of each six-month monitoring period
that these certificates were cbtained (see

Form 141-A in Appendix A).

4.2.2 — Sample Handling
Procedures for Lead and Copper

Sampling for lead and copper in either
tap or source water requires some special
considerations. First-flush samples from
homes should be collected by gently
opening the tap and filling the one-liter
plastic sample bottle. For those systems
that do not use disposable sample bottles,
the acid-soaking procedure for glassware,
discussed in this section, should be
followed before re-use. For those PWSs
which allow the home owners to collect
the tap sample, a suggested direction
sheet which may accompany the sample
bottle is provided in Appendix A.

The ALs contained in the Lead and
Copper Rule are based on total lead and
copper. Metals can be present in several
forms in a sample of water: soluble,
particulate, or as a dissolved constituent
but adsorbed onto a particle. The
analyses for total metals include steps
which make each form of the metal
available for measurement. This is
accomplished by first acidifying the
sample to approximately a pH 2 through
the addition of nitric acid (see third
footnote of Table 4-2). Particulate lead
and copper dissolve and enter solution
under these low pH conditions. The
sample is then subjected to a digestion
step which applies elevated temperatures
and agitation to further dissolve particu-
late and adsorbed lead and copper and
to concentrate their presence in a smaller
volume of sample for analysis.
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The approved analytical methods were
purposely selected to measure the total
metal content of samples since the human
body can absorb both particulate and
dissolved constituents.

Care must be taken to assure that the
glassware used in each of the sample
handling steps is free of trace amounts
of lead and copper as this can introduce
a significant degree of analytical error.
To reduce such errors, especially in cases
where very low lead concentrations are
expected, acid soak all appropriate
glassware for 2 hours prior to use. The
recommended acid-soaking procedure is
one part nitric acid, two parts hydrochlo-
ric acid, and nine parts good quality
laboratory water, such as deicnized
water.

PWSs finding unusually high lead or
copper levels in any samples should
consider performing filtered lead and
copper analyses in the future in addition
to the votal analyses. Sample collection
can cause particulates to be sheared from
the pipe walls causing sporadic spikes
in lead and copper levels found in the
monitoring program. Results from recent
corrosion contro] studies have confirmed
that lead solder can become 'flaky’ and
release particulates into first-draw tap
samples (Neukrug, 1891). Identifying
elevated metal levels as particulates may
assist PWSs and States in targeting
appropriate actions and assessing treat-
ment performance. Filtered metal
analysis requires the use of special

procedures. [References for dissolved metal
analysis are: Schock and Gardels, 1983, JAWWA,
75(2):87; Harrison, RM. & P.H. Laxen, 1980, Nature
(August 21):791-793; deMora, S.J. et al, 1987, Water

Res. 21(1::83-94; Brach, R.A., et al., 1991, Proc.
AWWA Annual Conf. {Philadelphia); Hulsmann,

AD. 1990, IWEM (Feb):19-25] Split-sampling
must be used to generate filtered and
total metal analyses. Regardless of the
filtered analysis results, the total metal
content measured must be reported to
the State.

Those PWSs required to install
treatment to remove lead and copper
prior to distribution should monitor lead
and copper levels in the raw water and,
if appropriate, at intermediate points
within the treatment plant. Additionally,
sampling is required at each entry point
to the distribution system:.

4.2.3 — Sample Handling
Procedures for Water Quality
Parameters

The Rule requires that distribution
system samples be collected for the
analysis of water quality parameters.
The objective of these requirements is
the determination of the water quality
conditions representative of each location.
To reduce any sampling error or site-
specific influences on the monitoring
results, the following general steps and
conditions should be considered when
sampling:

» Avoid areas of the distribution system
where maintenance or flushing is
being conducted as water quality
upsets are likely to be encountered:
Since the purpose of water quality
parameter monitoring is to identify
the typical conditions existing in the
distribution system, introducing
anamolous data would only add
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confusion and error to data analyses
and interpretations.

» Select distribution system sites which
are distributed throughout the entire
service area to include locations
representing the distribution system
characteristics as follows, ranked by
relative importance to site-selection
decisions: (1) in the vicinity of
targeted tap monitoring sites, (2)
detention time within the distribution
system, (3) within distinct pressure
zone, (4) distribution system materi-
als, (5) relationship to supplemental
chlorination feed points, and (6)
ground or elevated storage locations.

+ If fire hydrants or other distribution
system fixtures are in the vicinity of
a sampling site, fully flush the sample
tap prior to collecting the sample.

» Samplers should always record their
observations about color, suspended
solids, and the flushing time required
prior to achieving acceptable sampling
conditions to assist in the interpreta-
tion of the analytical results and
overall distribution system behavior.

Those analyses to be performed in the
field are pH and water temperature.
Conductivity may be performed either
in the field or laboratory. Temperature
may be measured either by a hand-held
thermometer or by a combined tempera-
ture/pH elecrode and meter. In all cases,
pH measurements must use a pH elec-
trode and meter. All of the remaining
analyses, water quality parameter as well
as lead and copper, should be performed
by a laboratory.
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The EPA specified that pH and
temperature measurements are to be
collected on-site for the following reasons:

1. Temperature variations during
transport do occur, invalidating any
laboratory measurements of tempera-
ture and introducing error into the
pH analysis. Temperature differen-
tials of 5 to 10°C can introduce
substantial shifts in pH. Since
correcting for such error is difficult,
EPA believes that taking field
measuremensts for pH and tempera-
ture simplifies the efforts for PWSs
and provides higher confidence in the
data. More detailed discussions of
temperature impacts on pH measure-
ments may be found in Appendix G
of the AWWA Research Foundation

publication Lead Control Strategies
(1920).

2. Chemical changes may occur within
the smaple during transport which
could introduce variability in the pH
measurements. The loss and/or gain
of carbon dioxide from solution can
result in pH increases andfor
decreases, respectively. Additionally,
continued disinfectant residual
reactions can induce pH shifts.

Colorimetric analyses for pH do not
produce sufficiently accurate results, and
so have not been included by EPA in the
approved analytical methods for pH
analysis. These methods are subject to
several shortcomings: (1) each field
sampler subjectively judges the results,
such that large variability in the data
can be found among sample sites and
sampling events; (2) the reagents used
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in the analysis degrade over time,
increasing the likelihood of error being
introduced into the results; and (3) under
ideal conditions, the accuracy of the
method is only + 0.2 pH units.

The minimum sample volumes
recommended for the water quality
parameters in "Methods for Chemical
Analysis of Water and Wastes" [USEPA,
1983, "Methods for Chemical Analysis of Water and
Wastes". EPA 600/4.78-020] are presented
below.

‘Water Guality | Minimum Sa.mple_l
-Parameter ! Volume
Conduetivity 50 mL
pH 25 mL
Temperature 1000 mL
Caleium 100 mL
Orthophosphate 50 mL
Silica 50 mL
Alkalinity 100 mL

Since temperature and pH are to be
measured in the field, a single sample
may be used for their analysis. PWSs
with poorly buffered water supplies may
consider performing pH analyses under
a "closed system" to reduce measurement
shift and increase the accuracy of the pH
analyses [Schock, M., et al., 1980, JAWWA,
72(5):304; Schock, M. and S.C. Schock, 1982, Water
Research, 16:1455). Under no circumstances
should the pH electrodes, conductivity
probes, or thermometers be placed in
samples that are to be analyzed for the
other water quality parameters.

Based on the sample handling proce-
dures provided in Table 4-2, plastic or
glass containers can be used in all cases
except if silica analyses are required,
where only plastic may be used. Since
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temperature and pH measurements are
performed in the field, the other water
quality parameters will require two
samples of approximately 500 mL each
to be collected (this assumes that either
orthophosphate or silica is included).
These volumes are based upon the
recommendatior: that at least twice this
minimum volume be collected, permitiing
replicate analyses if desired. Two
samples are required because calcium
analysis is to be performed using a
separate sample in order to acidify the
sample prior to measurement. It is
further recommended that the sample
acidification step for calcium be
performed in the laboratory by trained
personnel upon receipt of the sample.
It should be noted that if orthophosphate
is to be measured, this analysis must be
performed within 48 hours of sample
collection. '

Before beginning the distribution
system sampling, the pH electrode should
be calibrated at pH 7.0 and a second pH
level, either 4.0 or 10.0, depending on
the pH range typically found within the
distribution system. For most systems,
the second pH level for calibration should
be pH 10.0. For more accurate results,
the pH standard solution used for
calibration should be near the temper-
ature anticipated for the water in the
distribution system even if the pH meter
is temperature compensated. In most
cases, the water temperature of the
finished water will be representative of
the temperature found in the distribution
system. In order to attain the desired
temperature for example, a small amount
of buffer solution could be placed in a
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closed container in a flow-through water
bath overnight.

During transport, the pH probe should
be placed in a sample bottle and secured
in the vehicle. The pH probe membranes
are very delicate, and they should not
come in contact with hard surfaces or be
allowed to dry out. It may be a good idea
to pack a replacement probe (calibrated
prior to leaving) in case problems are
experienced with the primary probe.

During sample collection for the water
quality parameters, care should be taken
to avoid over-agitation of the water
sample. Remove the faucet aerator, if
present, and run the water gently to flush
the line prior to sample collection. Fill
the sample bottle to slightly overflowing.
A closed-system sample bottle, designed
to insert the thermometer and/or pH
probe should be used in order to reduce
measurement error. If using a hand-held
thermometer, insert it in the sample and
record the reading when it stabilizes.
After removing the thermometer, insert
the pH electrode immediately. If using
a combined electrode, insert it into the
sample bottle directly after filling it and
measure the sample temperature. After
recording the temperature, change the
meter to reading pH levels. Gently rotate
the bottle with the probe inside until the
pH reading stabilizes; this could take
several minutes. When stable, record
the measurement, rinse the electrode
with deionized water and replace it in
its holding bottle. When the ternperature
and pH measurements are completed,
discard the sample. Recalibrate the pH
probe if not used over an extended period
of time to adjust any measurement shift
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which may have occurred and record this
information.

While small changes in the levels of
conductivity, alkalinity, caleium, ortho-
phosphate, and silica may occur between
the time of a sample’s original collection
and its analysis in the laboratory, the
error introduced by the delay should be
negligible as long as the sample bottles
are fully filled, kept cool throughout the
day, and the handling practices summa-
rized in Table 4-2 are followed. If these
parameters are measured as part of the
normal operating practices of the utility,
then the distribution system and entry
point water samples should be analyzed
in exactly the same fashion and by the
same personnel. This will allow the data
collected to be directly comparable to
water quality data collected throughout
the water treatment plant.

For those PWSs which apply a
phosphate-based corrosion inhibitor, mea-
surement of orthophosphate is required.
These samples must be unfiltered with
no digestion or hydrolysis step performed.
The direct colorimetric approach as
highlighted in Figure 4-2 is required.
This method prevents the conversion of
polyphosphate constituents to the ortho-
phosphate form prior to measurement.
However, polyphosphates which have
converted to orthophosphate in the
distribution system will be detected by
this scheme. EPA’s rationale for this
requirement is the lack of evidence
supporting the ability of polyphosphates
to control lead corrosion. The inclusion
of polyphosphates in the measurement
of orthophosphate would over-estimate
the active corrosion protection being
provided.
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Figure 4-2. Analytical Scheme for Differentiation
of Phosphorus Forms
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4.3 — Sample Collection
Methods

Four types of samples may be collected
in the course of monitoring by utilities:
first-draw tap samples, distribution
svstem warter quality parameter samples,
lead service line samnples (in cases where
LSL replacement is required and exemp-
tion of individual LSLs is desired by the
PWS), source water samples for lead,
copper and operating parameters. The
general sample collection protocols for
each type as described below should be
followed:

s First Draw Tap Samples: Samples can
be collected any time as long as the
water has stood undisturbed in the
pipes for at least 6 hours. Water use
during the day before sample collection
should have been typicel of its daily
use when occupied. PWSs should
request home owners to indicate when
water had last been used in the house
prior to sampling and the time that
the sample was collected. Estimating
the stagnation period may assist PWSs
in data interpretation, especially when
excessively long stagnation periods are
encountered (more than 12 hours).

A clean, plastic, one-liter sample bottle
should be placed below the spout of
the cold water tap in the kitchen. The
cold water tap should be turned on
gently to maintain low flow conditions
during sample collection such that the
one liter bottle is filled in approxi-
mately 45 seconds. The sample bottle
should be filled to the one-liter level
marked on the container, and then
capped. Acidification of the sample
should be completed by the laboratory
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personnel upon receipt of the sample,
but in no case later than 14 days after
the sample collection. Neither the
home owners nor the sarnple collectors
should handle the nitric acid used for
sample acidification.

Water Quality Parameter Samples:
A detailed description of the field
sample collection protocol for pH and
temperature was provided in Section
4.2. Distribution system samples for
alkalinity, caleium, conductivity,
orthophosphate, and silica will require
two samples of approximately 500 mL
each to be collected.

Fully flush the sample tap prior to
collection of the sample.

If collecting these samples from the
same location as coliform and disinfec-
tant residual samples, then samples
should be collected in the following
manner:

o Fully flush the sample tap and
collect the coliform sample;

¢ Collect a sample to measure
disinfectant residual;

o Collect and analyze a sample for
temperature and pH;

o Collect the samples for the other
water quality parameter analysis.

The water quality parameter samples
to be brought back to the laboratory
for analysis should be stored separate-
ly from the coliform samples in order
to prevent contamination. In all cases,
store in a cool environment until
analyzed.

LSL Samples: A one-liter sample
representing water from the service
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line which has been standing for at
least six hours may be collected by
those systems required to implement
a LSL replacement program. However,
such sampling is not required if the
system chooses to simply replace the
line. In cases where LSLs are sam-
pled, LSLs which do not exceed the
lead AL may be exempted from re-
placement.

Three methods are avazilable for
collecting LSL samples: (1) flushing
a specified volume from the kitchen
tap; (2) direct sampling of the service
line; and, (3) flushing the kitchen tap
until a change in temperature is noted.
A brief description of each follows.

Flushing a Specified Volume: From
the fileld inspection of the site, the pipe

length and diamter from the kitchen
tap to the service connection and the
length and diameter of the service
connection itself should be estimated.
Estimate the volume of water within
the interior plumbing using the chart
provided below. Flushing the esti-
mated volume is necessary in order
to receive service connection water at
the kitchen tap. Open the tap and
flush the estimated volume into a
graduated beaker or cylinder, then
close the tap. Next, collect a one-liter
sample from the sampling tap by
filling the sample bottle to the one-liter
mark, then cap immediately. Acidifica-
tion of the sample should be completed
by the laboratory personnel upon
receipt of the sample, but in no case
later than 14 days after sample
collection. Neither the home owners
nor the sample collectors should
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handle the nitric acid used for sample
acidification.

EPA believes that utility personnel
should collect samples when using this
approach due to the potential difficul-
ties in accurately estimating the
volume necessary to collect the LSL
sample.

Direct Service Line Samples: If the

LSL is accessible, or could feasibly be
made accessible, a tap could be
installed directly into the line for
sample collection purposes. The
sample tap should be constructed of
all lead-free materials, definitely
avoiding brass. Brass can leach a
considerable amount of lead. A copper
or plastic fisting with plastic piping
to the tap would provide a lead-free
environment.

The-installation of a tap directly into
the LSL could disturb the pipe condi-
tions and induce additional corrosion
activity by destroying established,
protective layers or by introducing
galvanic reactions. In addition, the-
expense of installing taps into service
lines could make this option infeasible
in many cases. It would make little
sense to dig up service lines to install
a sample tap, when the line itself may
need to be replaced due to the results
of the sampling effort. This option
would not be recommended unless
existing taps to the service line are in
place.

Nevertheless, if the tap is installed,
the line should be flushed for several
hours to ensure that any debris caused
by the installation is removed so that
it will not impact later sampling.
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_ Pipe Volume Table
" (Volumes listed in Liters)
e o L Pipe Diameter {In.) L
o Plpelength (Feeh) s [ 12 58 | s 4. 1 | U4

2 06 .08 .14 .19 .32 50

3 .09 .14 21 28 .49 74

4 11 .18 27 .38 85 .99

5 .14 23 34 .48 81 1.24

6 17 2% 41 .87 97 1.48

7 20 32 48 B7 1.14 1.73

8 23 38 .55 7% ) 130 1.8

.26 .41 .82 .88 1.48 2.22

10 .28 45 .69 .85 1.62 2.47

11 31 .50 75 1.05 1.78 2.72

12 .34 55 .82 1.14 1.95 2,98

13 37 .59 .89 1.24 2.11 3.21

14 .40 64 86 1.33 2.26 3.46

15 43 .68 1.03 1.43 2.43 3.71

18 .48 .73 110 1.52 2.80 3.95

17 .49 .78 1.18 1.62 2.76 4.2¢

18 51 .82 1.23 1.71 2.92 4.45

19 54 .86 1.30 181 3.08 4.70

20 57 91 1.37 1.90 3.24 4.94

25 .71 1.14 1.71 2.38 4.06 6.18

30 .86 1.36 2.06 2.85 4.87 7.41

35 1.00 1.59 2.40 3.38 5.68 B.65

40 1.14 1.82 2.74 3.80 8.49 9.88
60 1.43 227 | 343 4.76 8.11 12.36

Notes:
1. Volumes can be added together for pipe lengths not listed.
2. Liters can be converted to gallons by dividing by 3.785.
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After flushing, the water must stand
in contact with the LSL for av least
six hours before sampling. In those
communities where the meters are
located prior to the structure or in
unmetered areas, taps may already
exist on the service line itself. In these
cases, direct sampling can be conduct-
ed without the installation of a special
tap. When samples are to be collected,
the water should be run initially to
flush the pipe connecting the faucet
and the service line. That is. the
faucet may be located some distance
from the service line and connected
by a length of pipe which should be
flushed prior to collecting the LSL
sample. For example, exterior faucets
oftentime tap directly into the service
line, but a short distance of piping
connects the faucet to the service line.
Collect the one-liter sample as
described previously. Acidification of
the sample should be completed by the
laboratory personnel upon receipt of
the sample, but in no case later than
14 days after sample collection.
Neither the home owners nor the
sample collectors should handle the
nitric acid used for sample acidifica-
tion.

Temperature Variation: This method
for collecting a LSL sample is recom-
mended for those cases when a clear
delineation in LSL and interior piping
temperatures can be discerned. For
example, during winter months, water
held in the interior plumbing of a
heated home will be significantly
warmer than the water standing in
a service line. However, there are
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some locations where this method
should not be relied upon for LSL
sampling. For example, in temperate
climates the difference in water
temperatures may not be readily
distinguished. Also, homes that have
a crawl space instead of a basement
meay have colder water in the crawl
space than in the interior plumbing.

For the temperature variation type of
sampling, the sample collector should
gently open the kitchen tap and run
the water at a normal flowrate, keep-
ing a hand/finger under the flowing
water. When a change in water
temperature is detected, a one-liter
sample should be collected by filling
the sample bottle to the appropriate
level and capping. Acidification of the
sample should be completed by the
laboratory personnel upon receipt of
the sample, but in no case later than
14 days after sample collection.
Neither the home owners nor the
sample collectors should handle the
nitric acid used in sample acidification.

Source Water Samples: PWSs are
required to collect source water
samples when treatment for either the
removal of lead and copper or else
corrosion control is required. Samples
are to be collected from each entry
point to the distribution system
representing each source of supply
after treatment has been applied. For
surface water systems, this may be
done after storage or at the high
service pumps. For groundwater
systems with separate entrances to
the distribution system from either
individual wells or well fields, a
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sample must be collected from each
discrete entrance point. If new sam-
pling taps to wells are required, it
would be best not to use brass, as
brass units may contaminate the
sample. If brass taps are installed,
then the line should be adequately
flushed prior to sampling to ensure
the sample is representative of the
source. States have the discretion to
identify an individual well for monitor-
ing (when there is no treatment or
blending) for those PWSs using
multiple wells that draw from the
same aquifer. Also, compositing of up
to five source water samples may be
allowed by the States for lead and
copper analysis. If the concentration
in the composited sample exceeds the
method detection limit shown in
Section 4.2, then individual follow-up
samples must be collected from each
well and reanalyzed within 14 days.

Source water samples can be required
for both lead and copper analyses and
water quality parameter analyses. The
number of samples and frequencies
are discussed in Section 4.4.

4.4 — Monitoring Frequency

Tables 4-3 and 44 present the monitor-
ing frequencies associated with (1) initial
and follow-up monitoring; and (2) reduced
monitoring events. The monitoring
frequency for large PWSs is the same for
the initial and follow-up monitoring steps.
Small and medium sized systems which
met the ALs may proceed directly to
reduced monitoring and only monitor for
lead and copper. These systems can
further reduce the frequency of tap
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monitoring if the ALs are met for three
consecutive years during reduced moni-
toring. Any system which installed treat-
ment and is maintaining the State
approved operating parameters for two
consecutive six-month monitoring periods
can reduce their monitoring frequency
as shown in Table 4-4 after receiving
approval from the State. For those
systems which consistently demonstrate
this level of performance for three years
consecutively, the State meay further
reduce the monitoring requirements.

It is recommended that distribution
system monitoring and tap monitoring
be coordinated such that the water
quality conditions represented in the
distribution system may be related to the
tap monitoring results. A method of
coordinating these sampling efforts would
be to asscciate groups of distribution
svstem sampling sites with groups of tap
sampling sites. Monitoring schedules may
be developed to target a 48-hour time-
frame for the collection of a group’s tap
and distribution system samples. These
sampling groups may be identified by the
PWS distribution system zone as delin-
eated in the sampling plan or by the
coliform monitoring program.

Since medium and small systems must
complete the water quality parameter
monitoring before the end of a six-month
monitoring period in which an AL is
exceeded, PWSs should consider conduct-
ing the WQP monitoring concurrently
with the targeted tap monitoring. This
may be especially critical when the tap
monitoring is conducted toward the end
of the six-month period. Additionally,
concurrent WQP and tap monitoring
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Table 4-3(a). Monitoring Frequency for Initial Sampling Requirements

PWS Size Maonitoring Type " Location ‘Samples . Frequency
Large PWSs
100,000 Lead ard Copper Taps 100 6-months
Water Quality Prarameters Distribution System 25 Twice per &momths
Source Water Entry Poirts
Lead and Copper 1 6-morths®
Water Quality Parameters 1 Twice per &months
50,000—100,000 Lead and Copper Taps 60 6-rmomths
Water Quality Farameters Distribution Systemn 10 Twice per &-menths
Source Water Entry Poims
Lead and Copper 1 &months™
H VWater Quaity Parameters i Twice per 6-monrths
Medium PWSs .
10,001=—50,000 i Leac and Copper Taps 6C &-months
1* ALs Exceeded i
Water Qualty Parameters ¢ Distribution System 10 Twice per 6menths
Source Water Ertry Points
Lead and Copper 1 &-montns
Water Quality Parameters 1 Twice per 8-months
3,301=—10,00C Lead and Ceoppe- Taps 40 &months
I{ Als Exceeded
Water Qualrty Parameters Distribution System 3 Twice per &~morths
Source Water Entry Poimts '
Lead and Copper ! 1 &maonths
Water Quality Parameters 1 Twice per 6-momths
Small PWSs
501—3.300 Leac and Copper Taps 20 &montns
It Als Exceeded
Water Qualily Parameters Distzibution System 2 Twice per &morths -
Source Water Enty Poimts
Lead and Copper 1 &momns
Vater Quality Parameters 1 Twice per &-momths
101=500 Lead and Cepper Taps 10 &-months
|t ALs Exceeded
Water Qualtty Parameters Distribution System 1 Twice per 6-momnths
Source Water cntry Points
Lead and Copper 1 &-months
Water Quality Paramesers 1 Twice per 8-morths
<100 Lead and Copper™ Taps 5 &months
If ALs Exceeded
Water Qualty Parameters Distibution System 1 Twice per 6-months .
Source Water Ertry Paints ’
I Lead and Copper 1 §-months
i Water Quality Parameters 1 Twice per 6&-menths
Non-Transient Non- Lead and Copper Taps No more than cne per building per
Community Water Water Gualty Parameters Distribution System monitefing period
Systems

* Hsystem wants to attempt to demonstrate optimization based on difierence between source water levels and 80% tap ievel. Ctherwise,
one sample per entry poim required ® an AL is exceeded,

" For lead and copper monitoring, 20% of the homes may be used in feu of the required if there are less than 5 or 10 available sites, respectively.
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Table 4-3(b). Monitoring Frequency for Follow-up and

Routine Sampling Requirements
N , . ’ . . ) No. . o
PWS Size ‘Menitoring Type Lecation Samples Frequency
Large PWSs
>100.000 Lead and Cepper Taps 100 6-momhs
Water Quality Prarameters Distribut:or System 25 Twice per &mormhs
Source Wazer Entry Points
Lead and Copper 1 6-maonths*
Water Qualty Parameteis 1 Biweekly
50,000—100,000 Lead and Copper Taps 80 B8-months
Water Qualty Parameters Distributicn System 10 Twice per 6-manths
Source Water Enmiry Foirtts
Lead and Copper 1 &-mortths®
Water Quaity Parameters 1 Biweekly
Medium PWSs .
10,601—50,C00 Lead and Copper Taps 60 e-months
Water Qualty Parameters Jistribution System 10 Tw.ce per 6-months
Source Water Entry Poirts
Lead and Copper 1 &-months”
Water Qualty Parameters 1 Biweekly
3,301—10,000 Lead and Copper Taps 40 6-months
Water Qualty Parameters Distribution System 3 Twice per 6-months
Source Water Entry Points
Lead and Copper 1 &-momhs®
Water Quality Parameters 1 Biweekly
Small PWSs
1 501=—=3,300 Leaa and Cepper Taps 20 &§-months
Water Quality Parameters Distrbution Sysiem 2 Twice per 6-manths
Source Water Entry Poirts
Lead and Copper 1 B-months®
Water Quality Parameters 1 Biweekly
101—5L0 Lead and Coppe- Taps 10 8-months
Water Qualty Parameters Distribution System 1 Twice per 6-months
Source Water Entry Poirts
Lead and Copper 1 &-months*
Water Quality Parameters 1 Biweekly
<100 Lead and Copper™ Taps ] 6-months
Water Quality Parameters Distribution System 1 Twice per 6-months
Source Water Entry Poimts
Lead and Copper 1 6-months”®
Water Quality Farameters 1 | Biweekly
Non-Transient Non- Lead and Copper Taps Ne more than one per building per
Community Water Water Quality Parameters Distribution System menitoring pericd
Systems -

* If source water treatment installed; otherwise, see reduced menitoring requirements.

** Forlead and copper monitoring, 20% of the homes may be used in ieu of the requirad if there are less than 5 or 10 available sttes, respectively.
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Table 4-4. Monitoring Frequency for Reduced Sampling Requirements

$3.001—10C.000

Water Qualty Parameters
Peints of Entry
Leac and Cepper
Ground Water Supply
Surface Water Supply
Water Qualty Paameters
Lead and Coppe’
Vvater Quality Parameters
Poirts of Entry
Lead anc Copper
Ground Water Supply

10 twice per 6 months

1 per 3 years
Annually
Biweekly

30 per yea-

7 twice per 6 months

1 pef 3 ygars

a S ** ‘Reduced* . Ultimete Reduced™

' PWS Size Monktoring Type Monttaring #Motdtoring ’
Large PWS3s
»>100,000 Lead and Copper S0 per year 50 per 3 years

10 twice per year

1 pet 8 years
1 per 9 years
Biweekly
30 per 3 years
7 twice per year

1 per S years

3,301—1£,000

Water Quality Parameters
Peoirts of Emry
Lead and Copper
Ground Water Supply
Surlace Water Supply
Water Qualtty Parameters
Lead and Copper
Water Quzlzy Parameters
Pgims of Entry
Leac and Copper

7 twice per 6-months

1 per 3 years
Annualy
Biweekly

2C per year

3 twice per §-months

Surface Water Supply Annually 1 per € years
Water Quality Parameters Biweekly Biweekly
Medium PWSs
10,001—E0,000 Lead and Copper 30 per yea’ 30 per 3 years

7 twice per year

1 per § years
1 per 8 years
Biweekly
20 per 3 yea's
3 twice per year

Ground Water Supply 1 per 3 years 1 per 9 years
Surface Water Suppiy Arnually 1 per 9 years
Water Quality Parameters Biweek'y Biweekly
Small PWSs
501—3,300 Lead and Copper 10 per year 10 per 3 years
Water Qualty Parameters 2 twice per §-months 2 twice per year
Poims of Entry
Lead and Copper
Ground Water Supply 1 per 3 years 1 per S yeafs
Surface Water Supgly Annually 1 per S years
Water Qualty Parameters Biweekly Biweekly
1C1~—5C0 Lead and Copper 5 per year 5 per 3 years
Water Quality Parameters 1 twice per 6-months 1 twice per year
Pcints of Entry
Lead anc Copper
Greund Water Supply 1 per 3 years 1 per 9 years
Surface Water Supply Annually 1 per 9 years
Water Gualty Parameters Biweekly Biweekly
s10C Lead and Copper™ S per year S per 3 years
Water Qualty Parameters 1 twice per 8-months 1 twice per year
Poirts of Eniry
Lead and Copper
Ground Water Supply 1 per 3 years 1 per 8 years
Suriace Water Supply Annually 1 per 8 years
Water Qua'ty Parameters Biweekly Biweekly

* If in compliance for 2 six-month periods aiter state speafies water qualty parameters.
™ If in compliance for 3 years after State specifies water quality parameters.

NOTE: Medium and small PWSs that meet the ALs for two consecutive six-month periods are only required to monitor for lead and copper.
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could assist PWSs in making their
treatment recommendations to the State
should an AL be exceeded.

Source water monitoring for lead and
copper is to be conducted by those
systems which exceed the AlLs. The
source water monitoring is intended to
evaluate the contribution of the treated
water prier to the distribution system
to lead and copper levels measured in
tap water. If the levels are excessive,
as determined by the State, then a
system may be required to install source
water treatment, conduct follow-up
monitoring, and continue to monitor
source water lead and copper contribu-
tions to determine compliance with the
State-specified maximum permissible
source water levels. Those systems that
were not required to install source water
treatment should follow the reduced
source water monitoring schedule.
Confirmation samples, if taken within
14 days of the initial sample, are allowed
when a maximum permissible source
water level is exceeded. The results of
the two samples are arranged for compli-
ance with the maximum permissible
source water levels., Samples are to be
collected from each entry point to the
distribution system as discussed in
Section 4.3.

In addition to lead and copper monitor-
ing, monitoring for water quality para-
meters at the entry point(s) to the
distribution system is mandatory for
PWSs required to install treatment.
Biweekly menitoring at each entry point
to the distribution system must be
performed to demonstrate that the State-
specified water quality parameter ranges
are met,

4-22

4.5 — Data Analysis and
Interpretation

The monitoring results are used to:
(1) determine whether the lead and/or
copper ALs are exceeded; (2) for those
systems required to install treatment:
(a) verify performance with approved
operational conditions; (b) verify that the
distribution system pH or other water
quality parameter levels meet the
minimum requirements when corrosion
control is required; and (3) determine
which LSLs must be replaced if a PWS
is required to implement a LSL replace-
ment program.

Additional analyses and results may
be generated from the monitoring data
collected unider the Lead and Copper Rule
$0 as to assess the behavior the distribu-
tion systemn with regards to water quality
stability. This information could prove
very useful to many utilities which are
facing the challenges of maintaining high
water quality throughout their service
area.

Evaluating Lead and Copper ALs: In
general, the concentration of lead and
copper in consumers’ tap water exhibits
a log-normal distribution. Therefore, the
interpretation of the monitoring results
must consider the skewed nature of
typical results. If a frequency distribu-
tion of lead and copper levels found from
tap monitoring were to be developed,
most systems would find a large number
of samples with low concentrations.
Some systems might find that they also
experience extremely high concentrations
of lead, but only at a limited number of
sites and the behavior of the high lead




MONITORING PROGRAM REQUIREMENTS

levels is inconsistent. The nature, then,
of lead and copper monitoring results
does not lend itself to the typical data
analyses used by utilities.

Therefore, the average or mean
concentration is not a very useful
measurement of the behavior of lead and
copper levels experienced in the distribu-
tion system because it can be overly
influenced by a large number of low
concentrations as well as a few number
of extremely high concentrations. For
an average value to be meaningful, the
data being analyzed must exhibit a
normal distribution of values.

For this reason, distribution frequency
or the percent of samples below or above
a specified value proves most useful in
analyzing lead and copper data. Thisis
the basis for the AlLs being based on a
certain frequency of samples which have
lead and copper levels less than 0.015
mg/L and 1.3 mg/L, respectively.

Action levels are exceeded if the "90th
percentile” value is greater than 0.015
mg/L for lead and 1.3 mgL for copper.
To determine whether the monitoring
results meet the action levels stipulated
for lead and copper, list the collected data
from the highest value recorded to the
lowest value recorded. The 90th percen-
tile values for lead and copper can be
determined by multiplying the number
of samples taken by 0.9. This number
is the position of the 90th percentile
value. Starting from the bottom (lowest
value) count up until the caleulated
nurnber (0.9 x # samples) is reached. The
sample value in this number position is
the 90th percentile value. Table 4-5 has
been composed to simplify this process.
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The 90th percentile values for lead and
copper can be determined by moving
down the listed values the number of
positions indicated in Table 4-5 for each
water system size.

Example: A system size of 8,000
collects samples from 40 sites. Those
sites are listed from the highest value
to the lowest. From Table 4-5, for a
system size of 8,000, the value in the
fifth position from the top of the list
is the 90th percentile value. If these
values were numbered from the bottom
up, this would be the 36th value.

To calculate the 90th percentile value
without the table, simply multiply the
number of samples taken by 0.9, 0.9
x 40 samples = 36. Count up from the
bottom to the 36th value. This is the
90th percentile value, (5th from the
thp)—'

Interpolation of lead and copper levels
may be necessary in some cases to
determine system performance at the
desired frequencv. If the 90th percentile
value is represented by a sample position
other than an integer, (e.g. 0.9 x # sam-
ples = 17.3), then the 90th percentile
value must be found by interpolating the
results of the lower and higher samples
(e.g., the 17th and 18th results in this
case). The rounding convention to be
used when interpolating between two
analytical results is as follows: all results
greater than or equal to 0.5 units round
to the next unit, and results less than
0.5 units round down.

Example: A system serving 100 people
that collects 5 samples as required
during initial monitoring will calculate
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Table 4-5. Determination of 90th Percentile Values
for Lead and Copper Monitoring Results

Minimum No. Samples | 80% Value Position from
- Required ' - Bottom of List -
. System Size —
- SYSEMSIEE L initial, Follow- | Reduced | Initial, Follow-. | Reduced
" ‘Upand - | Monitoring .|| Up, and Routine '} Monitoring
=+ Routine - S Monitoring T
K Manitoring : o
Large PWSs
>100,000 100 50 20 45
50,001—100,000 60 30 54 27
Medium PWSs
10,001—50,000 60 30 54 27
3,301—10,000 40 20 36 18
Small PWSs
501—3,300 20 10 18 9
100—500 10 5 9 Avg 4 &5
<100 5 5 Avg 4 & 5 . Avg 445
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the S0th percentile concentration for lead
by averaging the values in the two
highest values. Monitoring results for
the small PWS are stacked from highest
to lowest value below. The 90th percen-
tile value is found by multiplying the
number of samples taken, in this case
5, by 0.9 10 estimate its location in the
list. Since this is 4.5, the 80% lead level
is the average of the lead results for
samples 4 and 5, or 0.016 mg'L which
exceeds the lead AL.

"“Sample Result

0.019
0.013
0.007
0.005 !
0.001 |

‘Sample Number

b G O

If additional frequency determinations
are desired, several software packages
are available which can generate this
~ information. Data stored in spreadsheet

format is easily evaluated either using
a similar technique to that described
above, or else, by the software capa-
bilities.

Water Quality Parameters: The water
quality parameter data, including pH
data, collected from distribution system
monitoring should be organized and
stored in a permanent data file by
sampling location so that they can be
directly compared with lead and copper
results from nearby locations. The
average, maximum and minimum values
found for each water quality parameter
should be determined for each site over
time as well as for the distribution
system overall for each monitoring period.
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Storing water quality data on a
computer database would be extremely
helpful and efficient for large and
medium PWSs. Spreadsheet and/or
database management software would
be useful, particularly those having
statistical analysis capabilities. If the
water guality data is stored on a com-
puter database, then long-term trend
analysis of the water quality data could
be performed. Such an analysis might
include an assessment of the relative
changes in water quality parameters
before and after treatment modifications;
changes experienced between segments
of the service area; and, the relationship
between source water quality and distri-
bution system water quality in terms of
the stability of water quality parameters
within the service area.

4.6 — State Implementation
of Monitoring Requirements

Table 4-6 presents the timetable for
each monitoring step required by system
size, and the action required by the State
in response to the monitoring program
results. This table should serve as a
management tool for State programs in
order to permit the scheduling of advance
notices, State determinations, laboratory
certification program needs, and State-
run laboratory sample loading require-
ments. Many State laboratories are the
only laboratories certified for compliance
monitoring purposes, and so the entire
lead and copper analytical burden will
fall to them for timely completion. This
may place an extraordinary burden on
certain States, and should be addressed
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Table 4-6. State Corrosion Control Implementation Actions
and Timeframes

:'S'y'st_em Size

PWS implementation Step

Date

| State Response and’ L

Timeframe
Large PWSs ! Material Survey and Sampling Plan 01/01/92 No Action
. Completed — Tier 1
Insufficient Number of LSLs — Tier 2 01/01/92 ' | State Approval of Sampling Plan
or Tier 3 01/01/92 State Approval of Sampling Plan
Initial Monitoring Begins 01/01/92 | No Action
Initial Monitoring Results Submitted Review/Inform PWSs Reguired
to the State to Perform Public Education it
First 8 months 07/11/92 Lead AL Exceeded
Second 6 months 01/11/83
Corrosion Study Results Submitted 07/01/94 Review
to the State
PWS Recommends Optimal 07/01/94 | Approve/Designate
Treatment to the State | Treatment 01/01/95
PWS Instalis Treatment by 01/01/97 Neo Action
Follow-up Monitering Begins 01/01/97 : No Action
f
Follow-up Monitoring Results ! Review/Set Water Quality
Submitted to the State Parameter Ranges 07/01/88
First 6 months 07/11/97 inform PWSs Required to
Second 6 months 01/11/98 Perform Public Education if
Lead AL Exceeded
LSLRP Determination
Routine Monitoring Begins 07/01/98 No Action
Routine Monitoring Results inform PWSs Required to
Submitted to the State Perform Public Education if
First 6 months 01/11/93 Lead AL Exceeded/Water
Second 6 months 07/11/99 Quality Parameter Compliance
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Table 4-6. State Implementation Actions and Timeframes (Continued)

" Systam Size

" PWS implementation Step - -

;. . Siate Hespéns?e:and SO
. . Timetrame e

Medium PWSs

Material Survey and Sampling Plan
Completed — Tier 1

Insufficient Number of LSLs — Tier 2
or Tier 3

Initial Meritering Begins

Initial Monitoring Results Submitted
0 the S:ate

First 6 months

it required, Seccnc & montns

PWS Recommends Optimal
Treatment ic the State

Corrosion Study Resuits Submittec
to the State

PWS Installs Treatment by

Foliow-up Monitoring Begins

Foliow-up Monitoring Resuits
Submittes to the Siate
First € months

Second & montns

Reutine Menitoring Begins

Routne Monitoring Results
Submitted 1o the State
First & months

Second & months

o7/01/82

07/01/82
07/01/92

07/01/92

01/11/93
07/11/92

& months
After >AL

18 montns
After State
Designates

24 months
After State
Designates

Immediately
After Treatmen:
Instalied

€ months
After Treatment
12 months After

Treatment

18 months
After Treatment
Installed

24 months
After Treatnent

30 months
After Trea'ment

No Actien

State Approval of Sampling Plan

! Sute Approval of Sampling Flan

No Aztien

Review/nform PWSs Required to
Perform Public Educaten if Lead AL
Exceeded

Approve/Designate Treatment either
18 months aker >AL

OR
& menths after comresion study
completed

Review

No Action

No Action

Review/Set Water Quality
Parameter Ranges within

6 months/inform PWSs Required to
Perform Public Education it Lead AL
Exceeded/LSLR Determination

No Action

Inform PWSs Reguired to Perform
Public Education if Lead AL

Exceeded/Water Quality Parameter
Compliance
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Table 4-6. State Implementation Actions and Timeframes (Continued)

o ' .- _ G Stste Response and
- Systern Slze - PWS implementation Step Oate " Timeframe
Small PWSs Material Survey and Sampling Pian 07/01/93 Ng Acton
Completec — Tier 1
Insufficient Number of LSLs — Tier 2 C7/01/93 State Approva of Sampling Plan
or Tier 3 07/01/93 State Appreva of Sampling Plan
Initial Monitoring Begins 07/01/23 Nc Action
initial Monitaring Results Submitted Reviewinform PWSs Required to
to the State Ferform Public Educaton if Lead AL
First 6 months 01i1/94 Exceeded
If required. Seconc 6 menths 07/11/84 l
PWS Reccmmends Ostimal & months ( Approve/Ces.gnate “reatment either
Treatmen: to the Swzte After >AL k 16 montrs after >AL
: OR
" € morths after coTosion study
completed
Corrosion Study Results Submittec 18 months Review
to the State Afer State
Designates
PWS Installs Treatment by 24 menths No Actor
Afier Stale
Cesignates
Follow-up Monitoring Begins Immediately No Action
After Treatment
Installed
Follow-up Monitoring Results Review/Set Water Quality
Submitted to the State Parameter Ranges within
First € months 6 montts & months/Inform PWSs Required to
After Treatment Perform Public Education if Lead AL
Second & months 12 months After Exceeded/_.SLR Determination
Treatment
No Action
Roudne Monitoring Begins 18 months
After Treatment
Installed
Inform PWSs Required to Perform
Routine Monitonng Results Public Education if Lead AL
Submitted to the State
First 6 months 24 months .
Afier Treatmen: Exceeded/Water Quality Parameter
Compliance
Second 6 menths 30 montns
After Treatmen®
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in advance should alternative laboratory
services be required.

In addition, implementation of the
monitoring program will need to be
supported by data management services
within State agencies. The information
needed to fully manage compliance with
the monitoring provisions include:
(1) complete identification of all sample
sites (tap, distribution system, and entry
points) for each PWS as provided in the

4-29

submitted sample plan; (2) identification
of the deadlines for receiving sampling
results for each step in the implementa-
tion pathway; (3) when treatment is.
recommended, the type of treatment
approved by the State and the operating
parameter requirements for compliance;
and, (4) verification that samples were
collected in accordance with the pre-
scribed procedures.
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" INITIAL MONITORING REQUIREMENTS
FOR SYSTEMS SERVING >100,000 PERSONS

FIRST MONITORING PERIOD January 1, 1992 to July 1, 1992
SECOND MONITORING PERIOD July 1, 1882 to January 1, 1993

LEAD AND COPPER TAP WATER SAMPLING

+ COLLECTION METHODS NEVER CHANGE

*» One liter
» Firs{ draw
¢ 6-hour standing ame

<+ NUMBER AND FREQUENCY OF SAMPLNG
+ 1 sample at 100 sites dunng each of 2 consecutive 8-month monitoring
periods

WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT
- pH

Alkalinity

Calcium

Conducuvity

Temperature

Orthophospnate. when phospohate-pased inhibitor used

Silica. when stlicate-based innibiter used

+ NUMBER OF WQP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM

= 2samples at 25 sites Juring eacn of 2 consecuttve 6-month monitoring
penoas

<+ NUMBER OF WQP SAMPLES COLLECTED AT EACH ENTRY POINT i

s 2 samples at each entry point during each of 2 consecutive 8-month
monitoring pencds

MONITORING PERIODS

+ FIRST MONITORING PERIOD
¢ January 1, 1992 to July 1, 1992 (submit by July 11, 1882)

+ SECOND MONITORING PERIOD
= July 1, 1892 to January 1, 1993 (submit by January 11, 1993)

c661






FOLLOW-UP MONITORING REQUIREMENTS

FOR SYSTEMS SERVING >100,000 PERSONS

FIRST MONITORING PERIOD January 1, 1997 to July 1, 1997
SECOND MONITORING PERIOD July 1, 1997 to January 1, 1998

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING

» 1 sample at 100 sites during each of 2 consecutive 6-month monitoring
periods

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
a pH
= Alkalinity
e Calcium, when calcium carbonate stabilization used
» Orthophosphate, when phosphate-based inhibitor used
o Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
° 2 samples at 25 sites during each of 2 consecutive 6-month
monitoering periods

+ AT EACH ENTRY POINT TO THE DiSTRIBUTION SYSTEM

+« PARAMETERS SAMPLED
o pH
o When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of aikalinity
s When an inhibitor is used, the dosage rate of the inhibitor ang the
concentration of orthopnosphate or silicate (whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
= 1 sample at each entry point every 2 weeks

MONITORING PERIODS

<+ FIRST MONITORING PERIOD
+ January 1, 1997 to July 1, 1997 (submit by July 11, 1997)

+ SECOND MONITORING PERICD
+ July 1, 1997 fo January 1, 1998 (submit by January 11, 1998)

i
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January 1, 1998 to July 1, 1988

STATE ESTABLISHES WQPs

+ State establishes WQP values for representative points In the
distribution system:
» pH levej )
s Aikalinity concentration, when alkalinity adjusted
s Calcium concentration, when caicium adjusted
+ Orthophosphate concentration, when a phosphate-based inhibitar is
used
= Silica concentration, when a silicate-based inhibitor is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:
+ Chemical used o adjust pH, when pH adjusted
« Dosage rate of the chemical used to adjust alkalinity, when alkalinity
adjusted
s Dosage rate af chemical used to adjust calcium, when calcium adjusted
+ Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

4+ State must establish WQP values that must be met at sampling sites
In the distribution system and chemical dosages that must be
maintained at each entry point to the distribution system

+ State must Inform the system of these WGP values in writing by
July 1, 1998

A4
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MONITORING REQUIREMENTS FOR SYSTEMS SERVING
>100,000 PERSONS AFTER STATE ESTABLISHES WQPs

8661

FIRST MONITORING PERIOD July 1, 1998 to January 1, 1999
SECOND MONITORING PERIOD January 1, 1989 to July 1, 1999

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
s 1 sample at 100 sites every 6 months

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

= PARAMETERS SAMPLED
o pH
s Alkalinity
o Calcium, when calcium carbonate stabilization used
= Orthophosphate, when phosphate-based inhibitor used
+ Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
¢ 2 samples at 25 sites every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

» PARAMETERS SAMPLED
e pH
+ When alkalinity is adjusted. the dosage rate of the chemical used to
adjust it and the concentration of alkaiinity
= When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
+ 1 sampie at each entry point every 2 weeks

MONITORING PERIODS

+ FIRST MCNITORING PERIOD
= July 1, 1998 to January 1, 1999 (submit by January 11, 1939)

4+ SECOND MONITORING PERIOD
L + January 1, 1999 to July 1, 1999 (submit by Juty 11, 1999)

A5



REDUCED MONITORING REQUIREMENTS
FOR SYSTEMS SERVING >100,000 PERSONS

Beginning July 1, 1999

4 System maintaining values for WQPs at representative sites in the distribution system
for 2 consecutive 6-month monitoring periods, and at each entry point to the

distribution system for 1 year, may reduce sampling as follows:

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY QF SAMPLING
+« 1 sample at 50 sites annually

+ REQUESTING REDUCED SAMPLING
+ System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see
form on page A-102) :
= State must review lead and copper data submitted by the system and
provide a written response

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED

o pH
o Alkalinity
« Calcium, when calcium carbonate stabilization used
o Orthophosphate, when phaosphate-based inhibitor used
s Silica, when silicate-based inhibiter used
s NUMBER AND FREQUENCY OF SAMPLING
o 2 samples at 10 sites every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
s PARAMETERS SAMPLED

e pH
° &fhen alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
+ When an inhibitor is used, the dosage rate of the inhibitor and the
concentratian of orthophosphate or silicate {whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING .
+ 1 sample at gach entry point every 2 weeks

A6
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REDUCED MONITORING PERIODS

4 Lead and Copper Must Be Sampled Annually
« July 1, 2000 (submit by July 11, 2000)
* July 1, 2001 (submit by July 11, 2001)
+ July 1, 2002 {submit by July 11, 2002)

+ WQPs Must Be Sampled at Representative Sites In the Distribution
System Every 6 Months

January 1, 2000 (submit by January 11, 2000)

July 1, 2000 (submit by July 11, 2000)

January 1, 2001 {submit by January 11, 2001)

July 1, 2001 (submit by July 11, 2001)

January 1. 2002 (submit by January 11, 2002)

July 1, 2002 (submit by July 11, 2002)

+ WQPs Must Be Sampted at Each Entry Point to the Distribution
System Every 2 Weeks




REDUCED MONITORING REQUIREMENTS

FOR SYSTEMS SERVING >100,000 PERSONS

Beginning July 1, 2002

<4 System maintaining values for WQPs at representative sites in the distribution system
for 6 consecutive 6-month monitoring periods, and at each entry point to the

distribution system for 3 years, may reduce sampling as foilows:

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
+ 1 sample at 50 sites evary 3 years

+ REQUESTING REDUCED SAMPLING
» System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling {see
form on page A-102)
» Stlate must review lead and copper data submifted by the system and
provide a written response

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
° pH
o Alkalinity
o Calcium, when calcium carbonate stabilization used
o Qrthophosphate, when phosphate-based inhibitor used
» Silica, when silicate-based inhibitor used
= NUMBER AND FREQUENCY OF SAMPLING
e 2 sampies at 10 sites every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
« PARAMETERS SAMPLED

e pH
. B\fhen alkalinity is adjusted, the dasage rate of the chemical used to
adjust it and the concentration of alkalinity
s When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks

A-8
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REDUCED MONITORING PERIODS

<+ Lead and Copper Must Be Sampled Every 3 Years
» July 1, 2005 (submit by July 11, 2005)
» July 1, 2008 (submit by July 11, 2008)
e July 1, 2011 (submit by July 11, 2011)
* Every 3 years thereafter

+ WQPs Must Be Sampled at Rspresentative Sites In the Distributien
System Annually
« July 1, 2003 (submit by July 11, 2003)
e July 1, 2004 (submit by July 11, 2004)
+ July 1, 2005 (submit by July 11, 2005)
* Annually thereafter

+ WQPs Must Be Sampled at Each Entry Point to the Distributien
System Every 2 Weeks

A-9






Tap Water Monltoring Requlrements For Large Water Systems (50,001 to 100,000)

* Reduce number of saompling sies

' lﬂﬁ SyTiamn mant cantinue 1o Moniorn WaP of each sty
point 16 e dishibuilon fyslem every two (2) weelks loroves

A-10






FIRST MONITORING PERIOD January 1, 1992 to July 1, 1992
SECOND MONITORING PERIOD July 1, 1992 to January 1, 1993

LEAD AND COPPER TAP WATER SAMPLING

4+ COLLECTION METHODS NEVER CHANGE

o QOne liter
o First draw
s 6-hour standing time

+ NUMBER AND FREQUENCY OF SAMPLING

« 1 sample at 60 sites during each of 2 consecutive 6-month monitering
periods

WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT
. pH

Alkalinity

Calcium

Conductivity

Temperature

Orthophosphate. when phosphate-based inhibitor used

Sllica, when silicate-based inhibitor used

L N I N B Y ]

+ NUMBER OF WQP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM

» 2 sampies at 10 sites during each of 2 consecutive 2-month monitoring
periods

+ NUMBER OF WQP SAMPLES COLLECTED AT EACH ENTRY PQINT

» 2 samples at each entry point during each of 2 consecutive 6-month
maonitoring perods

MONITORING PERIODS

+ FIRST MONITORING PERIOD o
= January 1, 1992 to July 1, 1992 (submit by July 11, 1982)

4+ SECOND MONITORING PERIOD .
¢ July 1, 1992 to January 1, 1993 (submit by January 11, 1993}

A-11
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FOLLOW-UP MONITORING REQUIREMENTS

FOR SYSTEMS SERVING 50,001 TO 100,000 PERSONS

FIRST MONITORING PERIOD January 1, 1997 to July 1, 1897
SECOND MONITORING PERIOD July 1, 1897 to January 1, 1998

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING

« 1sample at 60 sites during sach of 2 consecutive 6-menth monitoring
periods

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

s PARAMETERS SAMPLED
s pH
a gtkatinity
o Calcium, when calcium carbonate stabilization used
¢ Orthophosphate, when phosphate-based inhibitor used
+ Sifica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
= 2 samples at 10 sites during each of 2 consecutive 8-month
monitoring periods

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
o pH
» When alkaiinity is adjusted, the dosage rate of the chemical used ta
adjust it and the concentration of alkalinity
o When an inhibitor is used. the dosage rate of the inhibitor and the
concentration of orthephosphate or silicate {whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at each entry point every 2 weeks

MONITORING PERIODS

+ FIRST MONITORING PERIOD
s January 1, 1997 to July 1, 1997 (submit by July 11, 1997}

+ SECOND MONITORING PERIOD
e July 1, 1997 to January 1, 1998 (submit by January 11, 1998)

A-12
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STATE REVIEWS RESULTS OF FOLLOW-UP SAMPLES

January 1, 1998 to July 1, 1998

STATE ESTABLISHES WQPs

+ State establishes WQP values for representative points In the
distribution system:
s pH level
+ Alkalinity concentration, when alkalinity adjusted
+ Caicium concentration. when caicium adjusted o
« Qrthophosphate concentration, when a phosphate-based inhibiter is

used

= Silica concentration, when a silicate-based inhibitor is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:

e Chemical used to adjust pH, when pH adjusted

» Dosage rate of the chemical used to adjust alkalinity, when alkalinity
adjusted

» Dosage rate of chemical used to adjust calcium, when calcium adjusted

= Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

.4+ State must estabilsh WQP values that must be met at sampling sites
in the distribution system and chemical dosages that must be
maintained at each entry point to the distribution system

+ State must inform the system of these WGP values in writing by
July 1, 1988
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MONITORING REQUIREMENTS FOR SYSTEMS SERVING 50,001

TO 100,000 PERSONS AFTER STATE ESTABLISHES WQPs

FIRST MONITORING PERIOD July 1, 1998 to January 1, 1998
SECOND MONITORING PERIOD January 1, 1599 to July 1, 1999

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at 80 sites every 6 months

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
« pH
+ Alkalinity
o Calcium, when calcium carbonate stabilization used
« Orthophosphate, when phosphate-based inhibitor used
« Silica, when silicate-based inhibitor used
+ NUMBER AND FREQUENCY OF SAMPLING
s 2 samples at 10 sites every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

» PARAMETERS SAMPLED
] pH
* When alkalinity is adjusted. the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
o When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at each entry point every 2 weeks

MONITORING PERIODS

4+ FIRST MONITCRING PERIOD
« July 1, 1998 to January 1, 1959 (submit by January 11, 1599)

+ SECOND MONITORING PERIOD
» January 1, 1999 to July 1, 1999 (submit by July 11, 1999)
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REDUCED MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 50,001 TO 100,000 PERSONS

Beginning July 1, 1999

<4 System maintaining values for WQPs at representative sites in the distribution system
for 2 consecutive 6-month monitoring periods, and at each entry point to the

distribution system for 1 year, may reduce sampling as follows:

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
+ 1 sample at 30 sites annually

+ REQUESTING REDUCED SAMPLING
¢ System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see
form on page A-102)
s State must review tead and copper data submifted by the system and
provide a written response

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

» PARAMETERS SAMPLED

o pH
Alkalinity .
Calcium, when calcium carbonate stabilization used
Qrthophosphate, when phosphate-based inhibitor used
Sllica, when silicate-based inhibitor used
+ NUMBER AND FREQUENCY OF SAMPLING

o 2 samples at 7 sites every 6 months

L]

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED

o pH
° B\men alkalinity is adjusted, the dosage rate of the chemical used 1o
adjust it and the concentration of alkalinity

« When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING
* 1 sampie at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

<+ Lead and Copper Must Be Sampled Annually
e July 1, 2000 {submit by July 11, 2000}
e July 1, 2001 {submit by July 11, 2001)
* July 1, 2002 {submit by July 11, 2002)

+ WQPs Must Be Sampled at Representative Sites In the Distribution
Syatem Every 6 Months
e Jan 1, 2000 {submit by January 11, 2000

Julyu?nyOOO {submit by Ju?y 1, 20%0) )

January 1, 2001 (submit by January 11, 2001)

July 1, 2001 {submit by July 11, 2001) '

January 1, 2002 {submit by January 11, 2002)

July 1, 2002 {submit by July 11, 2002)

+ WQPs Must Be Sampled at Each Entry Paint to the Distribution
System Every 2 Weeks
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REDUCED MONITORING REQUIREMENTS FOR
SYSTEMS SERVING 50,001 TO 100,000 PERSONS

Beginning July 1, 2002

4+ System maintaining values for WQPs at representative sites in the distribution system
for 6 consecutive &-month monitoring periods, and at each entry point to the

distribution system for 3 years, may reduce sampling as follows:

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
» 1 sample at 30 siles every 3 years

+ REQUESTING REDUCED SAMPLING
» System must submit written request asking the state to reduce the
number and frequency of lead and coppef tap water sampling (see
form on page A-102) :
+ State must review lead and copper data submittad by the system and
provide a written response

WATER QUALITY PARAMETER (WQP) SAMPLING

4+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED

° pH
Alkalinity
Calcium, when calcium carbonate stabdization used
Orthophosphate, when phosphate-based inhibitor used
Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING

¢ 2 samples at 7 sites annually

o 00

9

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED

« pH
] then alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity

o When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)

» NUMBER AND FREQUENCY OF SAMPLING
* 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ Lead and Copper Must Be Sampied Every 3 Years
« July 1, 2005 (submit by July 11, 2005}
» July 1, 2008 (submit by July 11, 2008}

July 1, 2011 {submit by July 11, 2011)

= Every 3 years thereafter

+ WQPs Must Be Sampled at Representative Sites In the Distribution
System Annually
e July 1, 2003 {submit by July 11, 2003)
* July 1, 2004 (submit by July 11, 2004)
« July 1, 2005 (submit by July 11, 2005)
« Annually thereafter

+ WGQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks
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Tap Water MonHtoring Requirements For Madium Watsr Systems (10,001 to 50,000)

192 LA L i
' L i " r a1
p %
! hll;dltllm:!_ Troimeet £
3 Stydhies Shuches &

srhle se:du-
E o qi Dptnd o Irstol Tmatment

* AsSurmed y3tom continues 10 excesd PbfCu Aclicn Lewvel

** Reduced number of samping Mm

-Mmmvb/cummwmm ui-u:h'rﬂtvpdrﬂ
disirioution systern every wo (2) weela for a long o they exceed

A-19






INITIAL MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 10,001 TO 50,000 PERSONS

FIRST MONITORING PERIOD July 1, 1992 to January 1, 1993

4 The schedule discussed in this section assumes the water system exceeds an action
level in the first monitoring period. Systems meeting both action levels should see the

monitoring schedule on page A-27 of this guidance.

LEAD AND COPPER TAP WATER SAMPLING

+ COLLECTION METHODS NEVER CHANGE

¢ One liter

» First draw
» 6-hour standing time

+ NUMBER AND FREQUENCY OF SAMPLING
« 1 sample at 60 sites every 6§ months

+ ADDITIONAL SAMPLING
+ Systermn exceeding an action level should consider collecting lead and
copper samples during a second 6-month monitoring period to determine
lead and copper tap water levels over the course of an entire year
» These samples shouid be submitted to the state with the treatment
recommendation

« System should collect lead and copper samples early enough in the
monitoring pericd to allow time to collect WQP samples

WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT

pH

Alkatini

Caiciur{:ay

Conductivity

Temperature

Orthophosphate, when phosphate-based inhibitor used

Silica, when silicate-based inhibitor used

LEL L

+ NUMBER OF WGP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTICN SYSTEM
+ 2 samples at 10 sites during each 8-month monRoring period in which the
system exceeds an aclion level

+ NUMBER OF WGP SAMPLES COLLECTED AT EACH ENTRY POINT
» 2 samples at each erlry point during each 6-month monitoring period in
which the system exceeds an action level

+ ADDITIOCNAL SAMPLING .
+ System exceeding an action level should consider collecting WQP samples
during a second 6&-month monttoting period to determine the effectiveness
of corrosion controi treatment over the course of an entire year

= These samples should be submilted to the state with the treatrment
recommendation
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MONITORING PERIODS

-+ FIRST MONITORIN

G PERIOD

s July 1, 1992 to January 1, 1993 (submit by January 11, 1993}

+ SECOND MONITORING PERICD (Recommended)
s January 1, 1993 to July 1, 1993 (submit with treatment

recommendation)
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SYSTEMS NOT COfJDUCTING STUDIES July 1, 1996 to January 1, 1997
January 1, 1987 to July 1, 1997
SYSTEMS CONDUCTING STUDIES January 1, 1998 to July 1, 1998

July 1, 1998 to January 1, 1998

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING
+ NUMBER AND FREQUENCY OF SAMPLING

+ 1 sample at 60 sites during each of 2 consecutive &month monitoring
periods

L

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQFP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
pH
Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibitor used
< Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
« 2 samples at 10 sites during each of 2 consecutive §-month
monitering periods

o 9 o8

<+ AT EACH ENTRY PQINT TC THE DISTRIBUTION SYSTEM

» PARAMETERS SAMPLED
o pH
o When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
e When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {(whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
s 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

4+ SYSTEMS NOT CONDUCTING STUDIES
+ FIRST MONITORING PERIOD
o July 1, 1996 ta January 1, 1997 {submit by January 11, 1997)

+» SECOND MONITORING PERIOD
e January 1, 1997 to Juiy 1, 1997 {(submit by July 11, 1897)

+ SYSTEMS CONDUCTING STUDIES
= FIRST MONITORING PERIOD
¢ January 1, 1998 to July 1, 1998 {submit by July 11, 1898)

+ SECOND MONITORING PERIOD ‘
= July 1, 1998 to January 1, 1889 (submit by January 11, 1899)
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SYSTEMS CONDUCTING STUDIES

SYSTEMS NOT CONDUCTING STUDIES

July 1, 1897 to January 1, 1998
January 1, 1999 to July 1, 1988

STATE ESTABLISHES WQPs

+ State establishes WQP values or ranges for measurements for
representative points in the distributlon system:
¢ pH level )
+ Alkalinity concentration, when alkalinity adjusted
« Calcium concentration, when calcium adjusted
« Orthophosphate concentration, when a phosphate-based inhibitor is
used
» Silica concentration, when a silicate-based inhibitor is used

4+ State establishes chemical dosage rates measured at entry points to
the distribution system:
= Chemical used te adjust pH, when pH adjusted
» Chsmical used tc adjust alkalinity, when slkalinity adjusted
s Chemical used to adjust calcium, when calcium adjusted
+ Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

+ For systems not conducting studles:

= By January 1, 1998 states mus! establish WQP values that must be
met at sampling sites in the distribution system, and chemical dosages

that must be maintained at each entry point to the distribution system

+ For systems conducting studles:

» By July 1, 1999 states must establish WQP values that must be met at
sampling sites in the distribution system, and chemical dosages that

must be maintained at each entry point to the distribution system

+ State must Inform each system of these WQP values In writing
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SYSTEMS NOT CONDUCTING STUDIES January 1, 1958 to July 1, 1998

July 1, 1898 to January 1, 1989
SYSTEMS CONDUCTING STUDIES July 1, 1999 to January 1, 2000

January 1, 2000 to July 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPFER

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
« 1 sample at 60 sites every 6 months

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

<+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED

pH

Alkalinity

Calcium, when calcium carbonate stabilization used

OCrthophosphate, when phosphate-based inhibitor used
¢ Silica, when silicate-based inhibitor used

+ NUMBER AND FREQUENCY OF SAMPLING
+ 2 samples at 10 sites every 6 months

o o 8 @

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED
° pH
o When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
s When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)

« NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry paint every 2 weeks
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" MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
» FIRST MONITORING PERIOD
o January 1, 1998 1o July 1, 1998 (submit by July 11, 1998)

« SECOND MONITORING PERIOD
o July 1, 1998 to January 1, 1999 (submit by January 11, 1999}

+ SYSTEMS CONDUCTING STUDIES
+« FIRST MONITORING PERICD
< July 1, 1999 to January 1, 2000 (submit by January 11, 2000)

« SECOND MONITORING PEAICD
e January 1, 2000 to July 1, 2000 {submit by July 11, 2000)
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SYSTEMS NOT CONDUCTING STUDIES Beginning January 1, 1999
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR
ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an actlon level, but maintalning values for WQPs
at representative sites In the distribution system for 2 conseculive
6-month monitoring periods, and at each entry point to the
distribution system for 1 year, may reduce lead and copper tap water
sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
» 1 sample at 30 sites annuatly

+ REQUESTING REDUCED SAMPLING
» System must submit written request asking the state 1o reduce the
number and frequency of lead and copper tap water sampling {see
form on page A-102}
+ Stale must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR WATER
QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ Systemn malntaining values for WQPs at representative sites In the
distribution system for 2 consecutive 6-month monitoring periods,
and at each entry point to the distribution system for one year, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED
° pH
Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibitor used
« Bilica, when silicate-based inhibitor used
» NUMBER AND FREQUENCY OF SAMPLING
° 2 samples at 7 sites every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED
e pH
e« When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
¢ When an inhibitor is used, the dosage rate ot the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

» Lead and Copper Must Be Sampled Annually
s January 1, 2000 (submit by January 11, 2000)
e January 1, 2001 (submit by January 11, 2001)
+ January 1, 2002 (submit by January 11, 2002)
s« WQPs Must Be Sampled at Representative Sites in the Distribution
System Every 6 Months
e July 1, 1999 (submit by July 11, 1898}
o January 1, 2000 {submit by January 11, 2000}
< July 1, 2000 (submit by July 11, 2000}
v January 1, 2001 {submit by January 11, 2001}
o July 1, 2001 (submit by July 11. 2001)
¢ January 1, 2002 (submit by January 11. 2002}
« WQPs Must Be Sampled at Each Entry Point to the Distribution
Systern Every 2'Weeks

+ SYSTEMS CONDUCTING STUDIES

» Lead and Copper Must Be Sampled Annually
e July 1, 2001 (submit by July 11, 2001)
o July 1, 2002 {(submit by July 11, 2002}
o July 1, 2003 (submit by July 11, 2003}
+ WQPs Must Be Sampled at Representative Sites In the Distribution
System Every 6 Months
¢ January 1, 2001 (submit by January 11, 2001}
o July 1, 2001 (submit by July 11, 2001}
= January 1, 2002 (submit by January 11, 2002}
e July 1, 2002 (submit by July 11, 2002)
e January 1, 2003 (submit by January 11, 2003)
o July 1, 2003 (submit by July 11, 2003}
« WQPs Must Be Sampled at Each Entry Point 1o the Distribution
System Every 2 Weeks
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SYSTEMS NOT CONDUCTING STUDIES Beginning January 1, 2002
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2003

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR

ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

at representative sites In the distribution system for & consecutive
6-month monitoring pericds, and at each entry point to the
distribution system for 3 years, may reduce lead and copper tap
water sampling as follows:

+ System exceeding an action level, but maintaining values for WQPs

+ NUMBER AND FREQUENCY OF SAMPLING
s 1 sample at 30 sites every 3 years

+ REQUESTING REDUCED SAMPLING

= System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see

torm on page A-102)

» State must review lead and copper data submitted by the system and
provide a written rasponse

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

<+ System maintaining values for WQPs at representative sites In the
‘distribution system for & consecutive §&-month monitering pericds,
and at each entry point to the distribution system for 3 years, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES N THE DISTRIBUTICN SYSTEM

» PARAMETERS SAMPLED
* pH
o Alkalinity
= Calcium, when calcium carbonate stabilization used
= Orthophosphate, when phosphate-based inhibitor used
+ Silica, when silicate-based inhibitor used
e NUMBER AND FREQUENCY OF SAMPLING
+ 2 samples at 7 sites annually

4+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED

a

o en alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity

* When an inhibitor is used, the desage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)

« NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

» Lead and Copper Must Be Sampled Every 3 Years
+ January 1, 2005 (submit by January 11, 2005}
< January 1, 2008 (submit by January 11, 2008}
* January 1, 2011 (submit by January 11, 2011)
= Every 3 years thereafter
« WGQPs Must Be Sampled at Representative Sites in the Distribution
System Annually
s January.1, 2003 (submit by January 11, 2003}
= January 1, 2004 {submit by January 11, 2004)
= January 1, 2005 (suobmit by January 11, 2005}
s Annually thereafter
s WQFs Must Be Sampied at Each Entry Point to the Distribution

System Every 2 Weeks

+ SYSTEMS CONDUCTING STUDIES

+ Lead and Copper Must Be Sampled Every 3 Years
o July 1, 2006 (submit by July 11, 2006)
o July 1, 2009 (submit by July 11, 2009}
o July 1, 2012 (submit by July 11, 2012)
o Every 3 years thereafter

+ WQPs Must Be Sampled at Repressntative Sites in the Distribution
System Annually
» July 1, 2004 (submit by July 11, 2004)
¢ July 1, 2005 (submit by July 11, 2005)
e July 1, 2008 (submit by July 11, 2006)
= Annually thereafter

+ WQPs Must Be Sampled at Each Entry Point to the Distributlon
System Every 2 Weeks
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Tap Water Monitoring Requirements For Medium Water Systems (3,301 to 10,000)
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INITIAL MONITORING REQUIREMENTS FOR
SYSTEMS SERVING 3,301 TO 10,000 PERSONS

FIRST MONITORING PERIOD July 1, 1992 to January 1, 1993

+ The schedule discussed in this section assumes the water system exceeds an action
level in the first monitoring period. Systems meeting both action levels should see the
menitoring schedule on page A-39 of this guidance.

LEAD AND COPPER TAP WATER SAMPLING

+ COLLECTION METHODS NEVER CHANGE

» One liter

» First draw
» 6-hour standing time

+ NUMBER AND FREQUENCY OF SAMPLING
s 1 sample at 40 sites every 6 months

+ ADDITIONAL SAMPLING
¢ System exceeding an action level should consider collecting lead and
copper samples during a second 6-month monitoring period to determine
lead and copper lap water levels over the course of an entire year
* These samples should be submitted to the state with the treatment
recommendation

» Systemn shouid collect lead and copper samples early enough in the
monitoring period to allow time 1o collect WQP sampies

WATER QUALITY PARAMETER (WQP) SAMPLING |

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT
. pH

Alkalinity

Calcium

Conductivity

Temperature

Orthophosphate, when phosphate-based inhibitor used

Silica, when silicate-based nhibitor used

+ NUMBER OF WQP SAMPLES COLLECTED AT FIEPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM
¢ 2 samples at 3 sttes during each 6-month monitaring period in which the
_ system exceeds an action level :

* % 9 & a2

+ NUMBER OF WQP SAMPLES COLLECTED AT EACH ENTRY POINT
+ 2 samples at sach entry point during esch 6-month monitoring period in
which the system exceeds an action level

+ ADDITIONAL SAMPLING :
» System exceeding an action leve! should consider collecting WQP samples
during & second §-month monitoring period to determine the effectiveness
of corrosion conirol treatment over the course of an entire year

o These samples should be submitted to the state wnh the treatment
recommendation
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. MONITORING PERIODS

+ FIRST MONITORING PERIOD
v July 1, 1992 to January 1, 1993 {(submit by January 11, 1993)

+ SECOND MONITCRING PERIOD {Recommended)
= January 1, 1993 to July 1, 1993 {submit with treatment
recommendation)
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SYSTEMS NOT CONDUCTING STUDIES July 1, 1996 to January 1, 1997
January 1, 1997 to July 1, 1997
SYSTEMS CONDUCTING STUDIES January 1, 1958 to July 1, 1998

July 1, 1998 to January 1, 1959

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

| LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING

= 1 sample at 40 sites during each of 2 consecutive §&-month menitoring
pericds

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
L pH
= Alkalinity
s Calcium, when calcium carbonate stabilization used
» Orthophosphate, when phosphate-based inhibitor used
» Sllica, when silicate-basad innibitor used
« NUMBER AND FREQUENCY OF SAMPLING
« 2 samples at 3 sites during each of 2 consecutive §-month
monitoring periods

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
s pH
» When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
+ When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
+« NUMBER AND FREQUENCY OF SAMPLING
¢ 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
s FIRST MONITORING PERIOD
e July 1, 1996 to January 1, 1997 (submit by January 11, 1997)

+« SECOND MONITORING PERIOD
+ January 1, 1997 to July 1, 1997 (submit by July 11, 1997}

4+ SYSTEMS CONDUCTING STUDIES
e FIRST MONITORING PERIOD
¢ January 1, 1998 to July 1, 1998 (submit by July 11, 1998)

« SECOND MONITCRING PERICD .
= July 1. 1998 to January 1, 1299 (submit by January 11, 1999)
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SYSTEMS NOT CONDUCTING STUDIES July 1, 1997 to January 1, 1998
SYSTEMS CONDUCTING STUDIES January 1, 1999 to July 1, 1989

STATE ESTABLISHES WQPs

+ State establishes WQP values or ranges for measurements for
representative paints in the distribution system: )
+ pH level
« Alkalinity concentration. when alkalinity adjusted
« Calcium concentration. when calcium adiusted
« Orthophosphate concentration, wnen a phosphate-pased innibitor is
used
s Silica concentration, when a silicate-based inhibitor is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:
» Chemical used to adjust pH, when pH adjusted
« Chemical used to adjust alkalinity, when alkalinity adjusted
+ Chemical used to adjust calcium, when calcium adjusted
+ Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

+ For systems not conducting studles:

» By January 1, 1998 states must establish WQP values that must be
met at sampling sites in the distribution system, and chemical dosages

that must be maintained at each entry point to the distribution system

+ For systems conducting studles;

« By July 1, 1999 states must establish WQP values that must be met at
sampling sites in the distnbution system, and chemical dosages that

must be maintained at each entry point to the distribution system
+ State must inform each system of these WQP values in writing
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SYSTEMS NOT CONDUCTING STUDIES January 1, 1998 to July 1, 1998
July 1, 1998 to January 1, 1999
SYSTEMS CONDUCTING STUDIES July 1, 1989 to January 1, 2000

January 1, 2000 to July 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

Ir LEAD AND COPPER TAP WATER SAMPLING

<+ NUMBER AND FREQUENCY OF SAMPLING
+ 1 sampie at 4C sites every 6 months

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

4+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM:

« PARAMETERS SAMPLED
( e pH
¢ Alkalinity
= Calcium. when calcium carbonate stabilization used
» Orthcchospnate, when phosphate-based inhibitor used
Silica, when silicate-based inhibitor used
+ NUMBER AND FREQUENCY OF SAMPLING

* 2 sampies at 3 sites every 6 months

L]

|+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED
@ pH
« When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of aikalinity
# When an inhibitor 15 used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)

« NUMBER AND FREQUENCY OF SAMPLING
¢ 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
« FIRST MONITORING PERICD
e January 1, 1998 to July 1, 1998 (submit by July 11, 1998)
» SECOND MONITORING PERIOD
s July 1, 1998 to January 1, 19899 (submit by January 11, 18999)

+ SYSTEMS CONDUCTING STUDIES
« FIRST MONITORING PERIOD
+ July 1, 1999 to January 1, 2000 (submit by January 11, 2000}
¢« SECOND MONITORING PERIOD
s January 1, 2000 to July 1, 2000 (submit by July 11, 2000}
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REDUCED MONITORING REQUIREMENTS FOR
SYSTEMS SERVING 3,301 TO 10,000 PERSONS

SYSTEMS NOT CONDUCTING STUDIES Beginning January 1, 1999
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR
ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an action level, but maintaining values for WQPs
at representative sites in the distribution system for 2 consecutive
6-month monitoring periods, and at each entry point to the
dlstribution system for 1 year, may reduce lead and copper tap water

i sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
« 1 sample at 20 sites annually

+ REQUESTING REDUCED SAMPLING
+ System must submit written request asking the state to reduce the
number and frequency of lead and copper tap watar sampling (see
form on page A-102)
+ State must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR WATER
QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

| + System maintaining vaiues for WQPs at representative sites in the
distribution system for 2 consecutive 8-month monitoring periods,
and at each entry point to the distribution system for one year, may
reduce WGP sampiing as follows:

<+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED
H

Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibitor used
Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING

e 2 samples at 3 sites every 6 months

4+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED

® 0 @

*« pH

- &Ihen alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity

© When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)

= NUMBER AND FREQUENCY OF SAMPLING
= 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

4+ SYSTEMS NOT CONDUCTING STUDIES
s Lead and Copper Must Be Sampled Annually
+ January 1, 2000 {submit by January 11, 2000)
* January 1, 2001 {submit by January 11, 2001}
« January 1, 2002 {submit by January 11, 2002}
« WGQGPs Must Be Sampled at Representative Sites In the Distribution
System Every 6 Months
July 1, 1999 (submit by July 11, 1859)
January 1. 2000 {submit by January 11, 2000}
July 1, 2000 (submit by July 11, 2000)
January 1, 2001 {submit by January 11. 2001}
July 1, 2001 (submit by July 11, 2001)
January 1. 2002 (submit by vanuary 11, 2002
« WQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks

2 0o 9 00

+ SYSTEMS CONDUCTING STUDIES

» Lead and Copper Must Be Sampled Annually
o July 1, 2001 {submit by July 11, 2001)
= July 1, 2002 (submit by July t1, 2002}
s July 1, 2003 (submit by July 11, 2003)

« WQPs Must Be Sampled at Representative Sites In the Distribution
System Every 6 Months
o January 1, 2001 {submit by January 11, 2001)

July 1, 2001 (submit by July 11, 2001)

January 1, 2002 {(submit by January 11, 2002}

July 1. 2002 (submit by July 11, 2002}

January 1. 2003 {submit by January 11, 2003}

July 1, 2003 (submit by Juiy 11, 2003)

« WQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks
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REDUCED MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 3,301 TO 10,000 PERSONS

SYSTEMS NOT CONDUCTING STUDIES Beginning January 1, 2002
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2003

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR

ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceedIng an action levei, but maintaining values for WQPs
at representative sites |n the distribution system for 8 consecutive
6-month monitoring periods. and at each entry point to the
distribution system for 3 years, may reduce lead and copper tap
water sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
« 1 sampie at 20 sites every 3 years

+ REQUESTING REDUCED SAMPLING

= System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see

form on page A-102)
= State must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

<+ System maintaining vaiues for WQPs at representative sites in the
distribution system for 6 consecutive 6-month monitoring periods,
and at sach entry point to the distribution system for 3 years, may
reduce WGP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
s PARAMETERS SAMPLED

¢ pH
Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibiter used
» Silica, when silicate-based inhibitor used
+» NUMBER AND FREQUENCY OF SAMPLING
< 2 samples at 3 sites annually

+ AT EACH ENTRY PCINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED

0 H .
e BVhen alkalinity is adjusted, the dosage rate of the chemical usad o
adjust it and the concentration of alkalinity
¢ When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever Is used)
s NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

= January 1, 2005 {submit by January 11, 2005}

¢ January 1, 2008 (submit by January 11, 2008}

¢ January 1, 2011 (submit by January 11, 2011)

s Every 3 years thereafter

WOQPs Must Be Sampled at Representative Sites In the Distribution
System Annually

s January 1, 2003 {submit by January 11, 2003)

+ January 1, 2004 {submit by January 11, 2004}

* January 1, 2005 (submit by January 11. 2005}

= Annuaily thereatter

WGQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks -

+ SYSTEMS CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

e July 1, 2006 (submit by July 11, 20086}

e July 1, 2009 {submit by July 11, 2008)

= July 1, 2012 (submit by July 11, 2012}

s Every 3 years thereafter

WQPs Must Be Sampied at Representative Sites In the Distribution
System Annually

s July 1, 2004 {submit by July 11, 2004)

+ July 1. 2005 {submit by July 11, 2005}

o July 1, 2006 (submit by July 11, 2006}

s Annually thereafter .

WQPs Must Be Sampled at Each Entry Point to the Distribution
Systemn Every 2 Weeks
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Tap Waler Monlioring Requirements For Small Waler Systems (501 to 3,200
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INITIAL MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 501 TO 3,300 PERSONS

FIRST MONITORING PERIOD July 1, 1983 to January 1, 1994

4 The schedule discussed in this section assumes the water system exceeds an action
level in the first monitoring period. Systems meeting both action levels should see the
monitoring schedule on page A-51 of this guidance.

LEAD AND COPPER TAP WATER SAMPLING

+ COLLECTION METHODS NEVER CHANGE
= One liter

» First draw
» 6-hour standing time

+ NUMBER AND FREQUENCY COF SAMFLING
s 1 sample at 20 sites every § months

+ ADDITIONAL SAMPLING
» System exceeding an action level should consider collecting lead and
copper samples during a second 6-month menitoring period to determine
fead and copper tap water levels over the course of an entire year
» These samples should be submitted to the state with the treatment
recommendation

» System should collect lead and copper sampias early enough in the
monitoring period to aflow time to collect WQP sampiles

WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY PQINT
1] pH

Alkalinity

Caleium

Conductivity

Temperature

Onhophosphate, when phosphate-based inhibiior used

Siiica, when silicate-based inhibitor used

<+ NUMBER OF WQP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM
+ 2 sampies at 2 sites during each 6-month monitoring penod in which the
system exceeds an action level

+ NUMBER OF WQP SAMPLES CCLLECTED AT EACH ENTRY POINT
» 2 samples at each entry point during each 6-month monitoring period in
which the system exceeds an action jeve!

+ ADDITIONAL SAMPUNG ,
» Syslem exceeding an action level should consider collecting WQP samples
during a second 6-month monitoring peried to determine the effectiveness
of corrosion controt treatment over the course of an entire year

» These samples should be submitted to the state with the treaimant
recommendation
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MONITORING PERIODS

+ FIRST MONITORING PERIOD
« July 1, 1993 to January 1, 1994 (submit by January 11, 1994)

+ SECOND MONITORING PERIOD (Recommended)

s January 1, 1994 to July 1, 1924 (submit with treatment
recommendation)
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SYSTEMS NOT CONDUCTING STUDIES January 1, 1998 to July 1, 1998
July 1, 1998 to January 1, 1999
SYSTEMS CONDUCTING STUDIES January 1, 1999 to July 1, 1898

July 1, 1999 to January 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO

MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING

s 1 sample at 20 sites during sach of 2 consecutive 6-month monitoring
periods

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
o pH
= Alkalinity
o Calcium, when calcium carbonate stabilization used
o Orthophosphate. when phosphate-based inhibitor used
¢ Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
e 2 samples at 2 sites during each of 2 consecutive 6-month
monitoring periods

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

o PARAMETERS SAMPLED
= pH
= When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
" = When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING
e 1 sampie at each enfry point every 2 weeks

A-46

6661/8661



MONITORING PERIODS

4+ SYSTEMS NOT CONDUCTING STUDIES
¢ FIRST MONITORING PERIOD
= January 1, 1998 to July 1, 1998 (submit by July 11, 1998)

+ SECOND MONITORING PERIOD
s July 1, 1998 to January 1, 1999 (submit by January 11, 1999)

4+ SYSTEMS CONDUCTING STUDIES
+« FIRST MONITORING PERIOD
+ January t, 1999 to July 1, 1999 (submit by July 11, 1999)

» SECOND MONITORING PERIOD
s July 1, 1999 to January 1. 2000 (submit by January 11, 2000}
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STATE REVIEWS RESULTS OF FOLLOW-UP SAMPLES

SYSTEMS NOT CONDUCTING STUDIES January 1, 1899 to July 1, 1999
SYSTEMS CONDUCTING STUDIES January 1, 2000 to January 1, 2001

STATE ESTABLISHES WQPs

+ State establishes WQP values or ranges for measurements for
representative points in the distribution system:
s pH level
» Alkalinity concentration. when alkalinity adjusted
» Calcium concenmation, when caicium adjusted
» QOrthophosphate concentration. when a phosphats-based inhibitor is
used
+ Silica concentration. when a silicate-based inhibitor is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:
« Chemical used to adjust pH, when pH adjusted
» Chemical used to adjust alkalinity, when alkalinity adjusted
« Chemical used to adjust calcium, when caicium adjusted
« Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOCD

+ For systems not conducting studles:

+ By July 1, 1999 states must estaolish WQP values that must be met at
sampling sites in the distribution svstem, and chemical dosages that
must be maintained at each entry point to the distribution system

+ For systems conducting studies:

» By January 1. 2001 states must establish WQP values that must be
met at sampling sites in the distribution system, and chemical dosages

that must be maintained at each entry point to the distribution system
-+ State must Inform each system of these WQP values In writing
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SYSTEMS NOT CONDUCTING STUDIES July 1, 1999 to January 1, 2000
January 1, 2000 to July 1, 2000
July 1, 2000 to January 1, 2001
January 1, 2001 to July 1, 2001

SYSTEMS CONDUCTING STUDIES

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING |

+ NUMBER AND FREQUENCY OF SAMPLING
= 1 sample at 20 sites every 6 months

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITGA
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
pH
Alkalinity
Calcium. when calcium carbonate stapilization used
Orthophosphate, when phosphate-based inhibitor used
Silica. when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING
* 2 samples at 2 sites every 6 months

9 9 90 O @0

! + AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

'« PARAMETERS SAMPLED

° pH

= When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity

« When an inhibitor is used, the dosage rate of the inhibitar and the
concentration of orthophosphate or silicate (whichever is used)

+ NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
+ FIRST MONITORING PERICD
= July 1, 1999 to January 1, 2000 (submit by January 11, 2000)
« SECOND MONITORING PERIOD
= January 1, 2000 te July 1, 2000 (submit by July 11, 2000)

+ SYSTEMS CONDUCTING STUDIES
+ FIRST MONITORING PERICD
< July 1. 2000 to January 1, 2001 (submit by January 11, 2001}
+ SECOND MONITORING PERICD
e January 1, 2001 to Julv 1, 2001 (submit by July 11, 2001)
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REDUCED MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 501 TO 3,300 PERSONS

SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2000
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2001

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR

ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an action level. but maintalning values far WQPs
at representative sites in the distribution system for 2 consecutive
6=month monitoring periods, and at each entry point to the
distribution system for 1 year, may reduce lead and copper tap water
sampiing as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
« 1 sample at 10 sites annually

4+ REQUESTING REDUCED SAMPLING
» System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see
rm on page A-102)

+ State must review lead and copper data submitted by the system and
provide a written response

— —

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR WATER

QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

| + System malntalning values for WQPs at representative sites in the
distribution system for 2 consecutive &-month monitoring periods,
and at each entry point to the distribution system for 1 year, may
reduce WQP sampilng as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED

° pH

Alkalinity
Calcium, when caicium carhonale stabilization used
Onhophosphate when phosphate-based inhibitor used
Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING

« 2 sampies at 2 sites every 6 months

4+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED
. pH
+ When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
= When an inhibitor I5 used, the dosage rate of the inhibitor and the
concentration of ortmphosphate or silicate (whichever is used)
s NUMBER AND FREQUENCY OF SAMPLING
+ 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

» Lead and Copper Must Be Sampied Annually
« July 1, 2001 (submit by July 11, 2001)
+ July 1, 2002 {submit by July 11, 2002)
¢ July 1, 2003 (submit by July 11, 2003}
« WQPs Must Be Sampled at Represantative Sites In the Distribution
System Every 6 Months
s January 1, 2001 {submit by January 11, 2001)
e July 1, 2007 {submit by July 11, 2001)
+ January 1, 2002 {submit by January 11, 2002)
July 1, 2002 (submit by July 11, 2002) '
e January 1, 2003 {submit by January 11, 2003}
s July 1, 2003 (submit by July 11, 2003)
« WQPs Must Be Sampled at Each Entry Point to the Distribution

Systemn Every 2 Weeks

+ SYSTEMS CONDUCTING STUDIES
+ Lead and Copper Must Be Sampled Annuaily
<+ July 1, 2002 (submit by July 11, 2002}
= July 1, 2003 (submit by July 11, 2003}
a July 1, 2004 (submit by July 11, 2004}
=« WQPs Must Be Sampled at Representative Sites in the Distribution
System Every 6 Months '
« January 1, 2002 {submit by January 11, 2002}
= July 1, 2002 (submit by July 11, 2003)
s January 1, 2003 (submit by January 11, 2003)
July 1, 2003 (submit by July 11, 2003)
« January 1. 2004 (submit by January 11, 2004)
e July 1, 2004 (submit by July 11, 2004}
» WQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks

L]
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REDUCED MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 501 TO 3,300 PERSONS

SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2003
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2004

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR

ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an actlon level, but maintaining values for WQPs
at representative sites in the distribution system for 8 consecutive
é-month monitering perlods, and at each entry point to the
distribution system ior 3 years, may reduce lead and copper tap
water sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
* 1 sampie at 10 sites every 3 years

+ REQUESTING REDUCED SAMPLING
+ System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling {see
form on page A-102)
= State must review lead and copper data submitted by the system and
provide a written respanse

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ System maintaining vaiues for WQPs at representative sites in the

distribution system for é consecutive 6-month monitoring periods,

1 and at each entry point 1o the distribution system for 3 years, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

s+ PARAMETERS SAMPLED
° pH
o Alkalinity
« Calcium, when caicium carbonate stabilization used
« Orthophosphate, when phosphate-based inhibitor used
o Silica. when silicate-based inhibitor used

+ NUMBER AND FREQUENCY OF SAMPLING

. » 2 samples at 2 sites annually

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED

¢ pH :

° &'hen alkalinity is adjusted, the dosage rate of the chemical used to
adjust It and the concentraticn of aikalinity

+ When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)

« NUMBER AND FREQUENCY OF SAMPLING
» 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

L

Lead and Copper Must Be Sampled Every 3 Years

o July 1, 2006 (submit by July 11, 2008)

o July 1, 2009 (submit by July 11, 2009)

e July 1, 2012 (submit by July 11, 2012}

e Every 3 years thereafter

WGQPs Must Be Sampied at Representative Sites in the Distrlbution
System Annually

o July 1, 2004 (submit by July 11, 2004}

» July 1, 2005 (submit by July 11, 2005)

s July 1, 2006 (submit by July 11, 2006}

» Annually thereafter

WQPs Must Be Sampled at Each Entry Paint to the Distribution
System Every 2 Weeks

+ SYSTEMS CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

o July 1, 2007 {submit by July 11, 2007)

+ July 1, 2010 (submit by July 11, 2010)

o July 1, 2013 (submit by July 11, 2013}

s Every 3 years thereafter

WQPs Must Be Sampled at Representative Sites In the Distribution
System Annually

¢ July 1, 2005 (submit by July 11, 2005)

e July 1, 2006 (submit by July 11, 2006}

= July 1, 2007 (submit by July 11, 2007}

e Annually thereafier

WGQGPs Must Be Sampled at Each Entry Point to ths Distribution

System Every 2 Weeks
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Tap Waler Monltoring Requirements For Small Water Systems (101 to 500)
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INITIAL MONITORING REQUIREMENTS FOR

SYSTEMS SERVING 101 TO 500 PERSONS

FIRST MONITORING PERIOD July 1, 1993 to January 1, 1994

4 The schedule discussed in this section assumes the water system exceeds an action
level in the first monitoring period. Systems meeting both action fevels should see the
monitoring schedule on page A-61 of this guidance. '

LEAD AND COPPER TAP WATER SAMPLING

+ COLLECTION METHODS NEVER CHANGE
*» One ller

+ First draw
+ 6-hour standing time

+ NUMBER AND FREQUENCY OF SAMPLING
+ 1 sampie at 10 sites every 6 months

+ ADDITIONAL SAMPLING
» System exceeding an action level should consider collecting lead and
copper samples during a second 6-month monitoring period to determine
lead and copper tap water levels over the course of an entire year
» These samples should be submitied to the state with the treatment
recommendalion

s System should collect iead and copper samples early enough in the
) monitoring peried to allow time {o collect WQP samples

| WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT
+ pH

Alkalinity

Calcium

Conductivity

Temperafure

Orthophosphate, when phosphate-based inhibitor used

Silica, when silicate-based inhibitor used

+ NUMBER CF WQP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM
= 2 samples at 1 site during each 6-month monitoring period In which the
system exceeds an actlion (evel

+ NUMBER OF WQP SAMPLES COLLECTED AT EACH ENTRY POINT
= 2 samples at each entry point during each 6-month menttoring period in
which the system exceeds an action level

+ ADDITIONAL SAMPLING )
* System exceeding an action level should consider collecting WQP samples
during a second 6-morth monitoring pericd to determine the effectiveness
of corrosion control treatment over the course of an entire year

» These samples should be submited o the state with the treatment
recommendation
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MONITORING PERIODS

+ FIRST MONITORING PERIOD
« July 1, 1993 to January 1, 1994 {submit by January 11, 1594)

4+ SECOND MONITORING PERIOD {Recommsanded)

s January 1, 1994 to July 1, 1994 (submit with treatment
recommendation)
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FOLLOW-UP MONITORING REQUIREMENTS
FOR SYSTEMS SERVING 101 TO 500 PERSONS

SYSTEMS NOT CONDUCTING STUDIES January 1, 1998 to July 1, 1998
July 1, 1898 to January 1, 1999
SYSTEMS CONDUCTING STUDIES January 1, 1999 to July 1, 1998

July 1, 1898 to January 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COFPPER

LEAD AND COPPER TAP WATER SAMPLING
+ NUMBER AND FREQUENCY OF SAMPLING

= 1 sample at 10 sites during each of 2 consecutive &-month monitoring
periods

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

s PARAMETERS SAMPLED
s pH
Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibiter used
Silica, when silicate-basad inhibitor used
= NUMBER AND FREQUENCY OF SAMPLING
o 2 samples at 1 site during each of 2 consecutive 8-month monitering
periods

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
o pH
+ When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
« When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
+ FIRST MONITORING PERIOD
e January 1, 1998 to July 1, 1958 (submit by July 11, 1998)
« SECOND MONITORING PERIOCD
e July 1, 1998 to January 1, 1999 (submit by January 11, 19939}

+ SYSTEMS CONDUCTING STUDIES
s FIRST MONITORING PERIOD
¢ January 1, 1989 to July 1, 1898 {submit by July 11, 1998)
« SECOND MONITORING PERICD
¢ July 1, 1999 to January 1, 2000 {submit by January 11, 2000}
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[ STATE REVIEWS RESULTS OF FOLLOW-UP SAMPLES I

SYSTEMS NOT CONDUCTING STUDIES January 1, 1998 to July 1, 1999
SYSTEMS CONDUCTING STUDIES January 1, 2000 to January 1, 2001

STATE ESTABLISHES WQPs

+ State establishes WQP values or ranges for measurements for
represantative points In the distribution system:
+ pH level
« Alkalinity concentration, when alkalinity adjusted
» Calcium concentration, when calcium adjusted
» QOrthophosphate concentration, when a phosphate-based inhibitor is
used
« Silica concentration, when a silicate-based inhibiter is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:
¢ Chemical used to adjust pH, when pH adjusted
+ Chemical used to adjust alkafinity, when alkalinity adfusted
+« Chemical used to adjust caicium, when calcium adjusted
+ Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

+ For systems not conducting studies:

s By July 1, 1989 states must establish WQP vaiues that must be met at
sampling sites in the distribution system, and chemical dosages that

must be maintained at each entry peint 1o the distribution system

4+ For systems conducting studies:

« By January 1, 2001 states must establish WQP valuss that must be
met at sampling sites in the distribution system, and chemical dosages
that must be maintained at each entry point to the distribution system

+ State must Inform each systemn of these WQP values in writing
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SYSTEMS NOT CONDUCTING STUDIES July 1, 1999 to January 1, 2000

January 1, 2000 to July 1, 2000
SYSTEMS CONDUCTING STUDIES July 1, 2000 to January 1, 2001

January 1, 2001 to July 1, 2001

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO

MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
s 1 sample at 10 sites every € months

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED

o pH

° Alkalinity

= Calcium, when calcium carbonate stabilization used

o Orthophosphate, when phosphate-based inhibitor used
Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY OF SAMPLING

o 2 samples at 1 site every 8 months

[

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
+ pH
= When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
o When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
< 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
» FIRST MONITORING PERICD
o July 1, 1999 to January 1, 2000 (submit by January 11, 2000)
+ SECOND MONITORING PERIOD
¢ January 1, 2000 to July 1, 2000 (submit by July 11, 2000)

+ SYSTEMS CONDUCTING STUDIES
« FIRST MONITORING PERIOD
¢ July 1, 2000 to January 1, 2001 (submit by January 11, 2001)

+« SECOND MONITORING PERIOD
« January 1, 2001 to July 1, 2001 (submit by July 11, 2001)
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SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2000
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2001

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR
ONLY LEAD AND COPFER AND MAY REDUCE MONITORING AS FOLLOWS.

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an actlon level, but maintalning values for WQPs
at representative sites in the distribution system for 2 consecutive
6-month monitoring periods, and at each entry point to the
distribution system for 1 year, may reduce iead and copper tap water
sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
¢ 1sample at 5 sites annually

+ REQUESTING REDUCED SAMPLING
= System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling (see
form on page A-102)
+ State must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR WATER
QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

4+ Systemn maintaining values for WQPs at representative sites In the
distribution system for 2 consecutive -month monitoring periods,
and at each entry point to the distribution system for 1 year, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
. PAHQMETERS SAMPLED
a p .
Alialinity
Calcium, when calcium carbonate stabilization used
QOrthophosphate, when phosphate-based inhibitor used
« Silica, when silicate-based inhibitor used
« NUMBER AND FREQUENCY QF SAMPLING
« 2 samples at 1 site every 6 months

4+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED
+ pH
+ When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
= When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
e 1 sample at each eniry point every 2 weeks

¢ & b
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REDUCED MONITORING PERIODS

4+ SYSTEMS NOT CONDUCTING STUDIES

» Lead and Copper Must Be Sampled Annually
s July 1, 2001 {submit by July 11, 2001)
o Juiy 1, 2002 (submit by July 11, 2002}
« July 1, 2003 {submit by July 11, 2003)

» WQPs Must Be Sampled at Represantative Sites in the Distribution
System Every & Months

January 1, 2001 {submit by January 11, 2001)

July 1, 2001 {submit by July 11, 2001)

Ja.nuary 1, 2002 {submit by January 11, 2002)

July 1, 2002 (submit by July 11, 2002)

January 1, 2003 {submit by January 11, 2003)

July 1, 2003 {submit by July 11, 2003)

» WGQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks

LI I

+ SYSTEMS CONDUCTING STUDIES
¢ Lead and Copper Must Be Sampled Annually
« July 1, 2002 (submit by July 11, 2002)
« July 1, 2003 (submit by July 11, 2003)
e July 1, 2004 (submit by July 11, 2004}
« WQPs Must Be Sampled at Representative Sites In the Distribution
System Every € Months
s January 1, 2002 (submit by January 11, 2002)
July 1, 2002 (submit by July 11, 2002)
January 1, 2003 (submit by January 11, 2003)
July 1, 2003 (submit by July 11, 2003)
January 1, 2004 (submit by January 11, 2004)
July 1, 2004 {submit by July 11, 2004}
+ WQPs Must Be Sampled at Each Entry Point to the Distribution

System Every 2 Weeks
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REDUCED MONITORING REQUIREMENTS FOR ?,

SYSTEMS SERVING 101 TO 500 PERSONS

SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2003
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2004

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR

ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceedIng an action level, but maintaining vaiues for WQPs
at ropresentative sites In the distribution system for 8 consecutive
6-month monitoring pericds, and at each entry point to the
distribution system for 3 years, may reduce lead and copper tap
water sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
» 1 sample at 5 sites every 3 years

+ REQUESTING REDUCED SAMPLING

» System must submit written request asking the state to reduce the
number and frequency of lead and copper tap water sampling {see

form on page A-102)
+ State must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ System maintaining values for WQPs at representative sites In the
distribution system for 6 consecutive 6-month monitoring periods,
and at each entry point to the distribution system for 3 years, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

. F’AR{:METERS SAMPLED
* p
e Alkalinity
» Calcium, when calcium carbonate stabilization used
e Orthophosphate, when phosphate-based inhibitor used
« Silica, when silicate-based inhibitor used
= NUMBER AND FREQUENCY OF SAMPLING
= 2 samples at 1 site annually

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
+ PARAMETERS SAMPLED -

o pH
° &Ihen alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
« When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {(whichever is used)
s NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

Lead and Copper Must Be Samgpled Every 3 Years

= July 1, 2006 (submit by July 11, 20086}

e July 1, 2009 (submit by July 11, 2009}

+ July 1, 2012 (submit by July 11, 2012)

» Every 3 ysars thereafter

WQPs Must Be Sampled at Repregentative Sites in the Distrlbution
System Annually

= July 1, 2004 (submit by July 11, 2004)

+ July 1, 2005 (submit by July 11, 2005)

o Juiy 1, 2006 (submit by July 11, 2006)

« Annually thereafter

WQPs Must Be Sampled at Each Entry Paint to the Distributlon
System Every 2 Weeks

+ SYSTEMS CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

o July 1. 2007 (submit by July 11. 2007)

o July 1, 2010 (submit by July 11, 2010)

« July 1, 2013 (submit by July 11, 2013}

« Every 3 years thereafter

WQPs Must Be Sampled at Representative Sites in the Distribution
System Annually

o July 1, 2005 (submit by July 11, 2005)

e July 1. 2006 (submit by July 11, 2006)

= July 1, 2007 (submit by July 11, 2007}

o Apnually thereafter

WQPs Must Bs Sampled at Each Entry Point to the Distribution

System Every 2 Weeks
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Tap Water Monltoring Requirements For Small Water Systems (<100)

P i H H } H
* Assumes syslem cantinues (o exceed Po/Cu Action Level
** Recacad numbern of &g Wtes

! Systarma axceding PofCu Aciion Level must mantel WQPs a1 sach antry poeird
o M dstrioution system every hwt (23 wodle for as lng o8 My encood.

A-67






FIRST MONITORING PERIOD

INITIAL MONITORING REQUIREMENTS FOR
SYSTEMS SERVING <100 PERSONS

monitoring schedule on page A-75 of this guidance.

July 1, 1993 to January 1, 1994

4 The schedule discussed in this section assumes the water system exceeds an action
level in the first monitoring period. Systems meeting both action leveis should see the

LEAD AND COPPER TAP WATER SAMPLING

4+ COLLECTION METHODS NEVER CHANGE
s One liter

s First draw
s B-hour standing time

+ NUMBER AND FREQUENCY OF SAMPLING
» 1 sample at 5 sites every 6§ months

+ ADDITIONAL SAMPLING

+ System exceeding an action level should consider coliecting lead and
copper samples during a second 6-month monitoring period to determine
lead and copper lap water levels over the course of an entire year

» These samples should be submitted 1o the state with the treatment
recommendation

» System should collect lead and copper samples early enough in the
monitoring period to allow time to collect WQP sampies

WATER QUALITY PARAMETER (WQP) SAMPLING

+ WQP SAMPLES COLLECTED AT REPRESENTATIVE SITES IN THE
DISTRIBUTION SYSTEM AND AT EACH ENTRY POINT
v pH

Alkalini

Calclur]:\y

Conductivity

Temperature

Orthophesphate, when phosphate-based inhibitor used

Silica, when silicate-based inhibitor used

. 8 00

+ NUMBER OF WQP SAMPLES COLLECTED AT REPRESENTATIVE
SITES IN THE DISTRIBUTION SYSTEM
= 2 samples at 1 site during each 6-month monitoring pariod In which the
system exceeds an action level

+ NUMBER OF WQP SAMPLES COLLECTED AT EACH ENTRY PCINT
* 2 samples at each entry point during each 6-month monitoring period in
which the systemn exceeds an action level

+ ADDITIONAL SAMPLING
« System exceading an action Jevel should consider collechng waQpP sarnplss
during a second &-month monitoring period to determine the effectiveness
of corrosian control treatment over the course of an entire year

* These sampies shouid be submitied to the state with the treatment
recommendation
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MONITORING PERIODS

+ FIRST MONITORING PERICD
s July 1, 1993 to January 1, 1994 (submit by January 11, 1994)

<+ SECOND MONITORING PERIOD {Recommended)

s January 1, 1994 to July 1, 1984 (submit with treatment
recommendation)

A6




SYSTEMS NOT CONDUCTING STUDIES January 1, 1998 to July 1, 1998
July 1, 1988 to January 1, 1999
SYSTEMS CONDUCTING STUDIES January 1, 19989 to July 1, 1999

July 1, 1999 to January 1, 2000

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING
+ NUMBER AND FREQUENCY OF SAMPLING

* 1 sample at 5 sites during each of 2 consecutive 6-manth manitaring
pertods

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

4+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

s PARAMETERS SAMPLED
° pH
: Alkalinity
s Caicium. when calcium carbonate stabilization used
s QOrthophosphate, when phosphate-based inhibitor used
» Silica, when silicate-basad inhibitor used
» NUMBER AND FREQUENCY OF SAMPLING
o 2 s'aorgples at 1 site during each of 2 consecutive &-month monitoring
periods

@

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

+ PARAMETERS SAMPLED
« pH
e When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
* When an inhibitor is used, the dosage rate af the inhibitor and the
concentration of orthophosphate or silicate (whichever is used)
+ NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each enfry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES
+ FIRST MONITORING PERIOD
s January 1, 1998 to July 1, 1998 (submit by July 11, 1998)

+ SECOND MONITOR!NG PEFIIOD
s July 1, 1998 to January 1, 1998 (submit by January 11, 1999)

+ SYSTEMS CONDUCTING STUDIES
» FIRST MON!TORING PERIOD
+ January 1, 1999 to July 1, 1999 {submit by July 11, 1999)

» SECOND MONITORING PERIOD
e July 1, 1999 to January 1, 2000 (submit by January 11, 2000)
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STATE REVIEWS RESULTS OF FOLLOW-UP SAMPLES |

SYSTEMS NOT CONDUCTING STUDIES January 1, 1989 to July 1, 1998
SYSTEMS CONDUCTING STUDIES January 1, 2000 to January 1, 2001

STATE ESTABLISHES WQPs

+ State establishes WQP values or ranges for measurements for
representative points In the distribution system:
» pH level
» Alkalinity concentration, when alkalinity adjusted
» GCalecium concentration, when calcium adjusted o
* Orthophosphate concentration, when a phosphate-based inhibitor is
used
« Silica concentration, when a silicate-based inhibitor is used

+ State establishes chemical dosage rates measured at entry points to
the distribution system:
. Chemical used to adjust pH, when pH adjusted
Chemical used to adjust alkalinity, when alkalinity adjusted
Chemical used to adjust calcium, when calcium adjusted
Dosage rate of inhibitor used, when inhibitor used

STATE REVIEW PERIOD

+ For systems not conducting studles:

= By July 1, 1999 states must establish WQP values that must be met at
sampling sites in the distribution system, and chemical dosages that

must be maintained at each enfry peint to the distribution system

+ For gystems conducting studles:

« By January 1. 2001 states must establish WQP values that must be
met at sampling sites in the distributicn system, and chemical dosages

that must be maintained at each entry point to the distribution system
+ State must inform each system of these WQP values in writing
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MONITORING REQUIREMENTS FOR SYSTEMS SERVING
<100 PERSONS AFTER STATE ESTABLISHES WQPs

SYSTEMS NOT CONDUCTING STUDIES July 1, 1899 to January 1, 2000
January 1, 2000 to July 1, 2000
SYSTEMS CONDUCTING STUDIES July 1, 2000 to January 1, 2001

January 1, 2001 to July 1, 2001

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO
MONITOR ONLY LEAD AND COPPER

LEAD AND COPPER TAP WATER SAMPLING

+ NUMBER AND FREQUENCY OF SAMPLING
» 1sample at 5 sites every & months

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR
WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQF) SAMPLING

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM

« PARAMETERS SAMPLED
e pH .
e Alkaiinity
» Calcium, when calcium carbonate stabilization used
» Orthophosphate, when phosphate-based inhibiter used
¢ Silica, when silicate-based inhibitor used .
+ NUMBER AND FREQUENCY OF SAMPLING
e 2 samples at 1 site every € months

4+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM

= PARAMETERS SAMPLED
o pH
= When alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
o When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {(whichever is used)
» NUMBER AND FREQUENCY OF SAMPLING
« 1 sample at each entry point every 2 weeks
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MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

+ FIRST MONITORING PERICD

e July 1, 1999 to January 1, 2000 (submit by January 11, 2000)
» SECOND MONITORING PERICD

e January 1, 2000 to July 1, 2000 (submit by July 11, 2000)

+ SYSTEMS CONDUCTING STUDIES
s FIRST MONITORING PERIOD
o July 1, 2000 to January 1, 2001 (submit by January 11, 2001)
« SECOND MONITORING PERICD
* January 1, 2001 to July 1, 2001 (submit by July ¥1, 2001)
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SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2000
SYSTEMS CONDUCTING STUDIES Beginning July 1, 2001

"A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR
ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an action level, but maintaining vaiues for WQPs
at representative sites in the distribution system for 2 consecutive
6-month monitoring pericds, and at each entry point to the
distribution system for 1 year, may reduce lead and copper tap water
sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPUNG
* 1sample at 5 sites annually

-+ REQUESTING REDUCED SAMPLING
» System must submit written request asking the state o reduce the
number and frequency of lead and copper tap water sampling (see
form on page A-102)
» State must review lead and copper data submitted by the system and
provide a written response

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR WATER
QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

+ System maintaining values for WQPs at representative sites in the
distribution system for 2 consecutive 6-month monltoring perlods,
and at each entry point to the distribution system for 1 year, may
reduce WGQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED
e pH
Alkalinity
Calcium, when calcium carbonate stabilization used
Orthophosphate, when phosphate-based inhibitor used
= Silica, when silicate-based inhibitor used
» NUMBER AND FREQUENCY OF SAMPLING
e« 2 samples at 1 site every 6 months

+ AT EACH ENTRY POINT TO THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED ,
. pH .
+ When aikalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
e When an inhibitor is used, the dosage rate of the inhibitor and the
cohcentration of orthophosphate or silicate (whichever is used)
« NUMBER AND FREQUENCY OF SAMPLING
¢ 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

« Lead and Copper Must Be Sampled Annually
e July 1, 2001 (submit by July 11, 2001}
o July 1, 2002 (submit by July 11, 2002}
« July 1, 2003 (submit by July 11, 2003)

« WQPs Must Be Sampled at Representative Sites In the Distribution
System Every 8 Months
s January 1, 2001 (submit by January 11, 2001)

July 1, 2001 {submit by July 11, 2001)

January 1. 2002 (submit by January 11, 2002}

July 1, 2002 (submit by July 11, 2002}

January 1, 2003 {submit by January 11, 2003)

July 1, 2003 (submit by Juily 11, 2003)

* WQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks

a0 9 & 0

+ SYSTEMS CONDUCTING STUDIES
» Lead and Copper Must Be Sampled Annuaily
s July 1, 2002 (submit by July 11, 2002)
o July 1, 2003 {submit by July 11, 2003}
s July 1, 2004 (submit by July 11, 2004)
+« WQPs Must Be Sampted at Representative Sites in the Distribution
System Every 6 Months
o January 1, 2002 (submit by January 11, 2002)
July 1, 2002 (submit by July 11, 2002)
January 1, 2003 {submit by January 11, 2003)
July 1, 2003 (submit by July 11, 2003)
January 1, 2004 {submit by January 11, 2004}
° July 1, 2004 {submut by July 11, 2004)
+ WQPs Must Be Sampied at Each Entry Point to the Distrlbution
System Every 2 Weeks

o o000
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REDUCED MONITORING REQUIREMENTS FOR
SYSTEMS SERVING <100 PERSONS
SYSTEMS NOT CONDUCTING STUDIES Beginning July 1, 2003

SYSTEMS CONDUCTING STUDIES Beginning July 1, 2004

A SYSTEM THAT MEETS BOTH ACTION LEVELS MUST CONTINUE TO MONITOR
ONLY LEAD AND COPPER AND MAY REDUCE MONITORING AS FOLLOWS:

LEAD AND COPPER TAP WATER SAMPLING

+ System exceeding an action level, but maintaining vaiues for WQPs
at representative sites In the distribution system for 8 consecutive
8-menth monitoring periods, and at each entry point to the
distribution system for 3 years, may reduce lead and copper tap
water sampling as follows:

+ NUMBER AND FREQUENCY OF SAMPLING
= 1 sample at 5 sites every 3 years

+ REQUESTING REDUCED SAMPLING
* Systemn must submit written request asking the state to reduce the
number and frequency of lead and copper lap water sampling {see
form on page A-102)
» State must review lead and copper data submitted by the system and
provide a written respanse

A SYSTEM CONTINUING TO EXCEED AN ACTION LEVEL MUST MONITOR

WATER QUALITY PARAMETERS

WATER QUALITY PARAMETER (WQP) SAMPLING

<+ System maintaining values for WQPs at representative sites In the
distribution system for 6 consecutive 6-month monlitoring perlods,
and at sach entry point to the distribution system for 3 years, may
reduce WQP sampling as follows:

+ AT REPRESENTATIVE SITES IN THE DISTRIBUTION SYSTEM
» PARAMETERS SAMPLED
s pH
o Alkalinity
« Caicium, when calcium carbonate stabilization used
« Orthophosphate. when phosphate-based inhibitor used
¢ Silica, when silicate-based inhibitor used
» NUMBER AND FREQUENCY OF SAMPLING
- & 2 samples at 1 site annually

+ AT EACH ENTRY POINT TO THE DISTRIBUTICN SYSTE
+« PARAMETERS SAMPLED :

o pH -
° aJhen alkalinity is adjusted, the dosage rate of the chemical used to
adjust it and the concentration of alkalinity
= When an inhibitor is used, the dosage rate of the inhibitor and the
concentration of orthophosphate or silicate {whichever is used)
s NUMBER AND FREQUENCY OF SAMPLING
o 1 sample at each entry point every 2 weeks
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REDUCED MONITORING PERIODS

+ SYSTEMS NOT CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

o July 1, 2006 Esubmit by July 11, 200€)

e July 1, 2009 (submit by July 11, 2009}

e July 1, 2012 (submit by July 11, 2012)

o Every 3.years thereafter

WQPs Must Be Sampled at Representative Sites In the Distribution
System Annually

e July 1, 2004 (submit by July 11, 2004}

e July 1, 2005 (submit by July 11, 2005)

o July 1, 2006 (submit by July 11, 2006}

o Annually thereafter

WQPs Must Be Sampled at Each Entry Point te the Distribution
System Every 2 Weeks

+ SYSTEMS CONDUCTING STUDIES

Lead and Copper Must Be Sampled Every 3 Years

* July 1, 2007 (submit by July 11, 2007}

< July 1, 2010 (submit by July 11, 2010)

e July 1, 2013 (submit by July 11, 2013)

e Evety 3 years thereafter

WQPs Must Be Sampled at Representative Sites In the Distribution
System Annually

= July 1, 2005 (submit by July 11, 2005)

e July 1, 2006 (submit by July 11, 2006)

® July 1, 2007 (submit by July 11, 2007}

o Annually thereafter

WQPs Must Be Sampled at Each Entry Point to the Distribution
System Every 2 Weeks
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INITIAL SOURCE WATER MONITORING
REQUIREMENTS FOR LARGE SYSTEMS
FIRST MONITORING PERICD July 1, 1992 to January 1, 1993

4+ The schedule discussed In this section assumes the water system exceeds an
action level in the first monitoring perlod.

LEAD AND COPPER SOURCE WATER SAMPLING

4 If the iead or copper action level Is exceeded In tap water samples
the system must coilect 1 sample at each entry point to the
distribution system in accordance with the collection methods
specified in §141.23(a){1) to (8)

MONITORING PERIODS

+ FIRST SOURCE WATER MONITORING PERIOD

s July 1, 1892 to January 1, 1893 {submit by January 11, 1893)
= System must submit source water treatment recommendation with lead
and copper source water samples
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PERIOD FOR STATE DETERMINATION

SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS NOT INSTALLING
SOURCE WATER TREATMENT

+ i a system s not required to Install source water treatment the state will
establish maximum permissible lead and copper levels with which the system

must continue to comply.

+ The system must continue to deliver finished water to each entry point to the
distribution system with lead and copper concentrations below those levels

set by the state.

January 1, 1993 to July 1, 1893

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

» System must collect 1 sample at each entry j;oint to the distribution
system during the 3-year compiiance period In effect when the state

determines treatment is not needed, and it sets maxumum permissible
lead and copper levels -

s System must collect 1 sample at each entry point to the distribution
system during each subsequent 3-year compliance period

+ SURFACE WATER SYSTEMS
s System must collect 1 sample at each entry point to the distribution
system annually
¢ The first year begins on the date the state deiermmes treatment 1s not
needed and it sets maximum permissible lead and copper levels

MONITORING PERIODS

+ GROUNDWATER SYSTEMS

= System must collect all source water samples and submn the resufts to
the state by the following dates:

1st Compliance Period  January 1, 1996 ' January 11. 1996
2nd Compliance Period January 1, 1999 January 11, 1929

3rd Compliance Period  January 1, 2002 January 11, 2002

+ SURFACE WATER SYSTEMS

* System must collect all source water samples and submit the results to
the state by the following dates:

1st Year January 1, 1894 January 11, 1994
2nd Year January 1, 1995 January 11, 1995
3rd Year January 1, 1996 January 11, 1986
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FOLLOW-UP SOURCE WATER MONITORING
FOR LARGE SYSTEMS INSTALLING

SOURCE WATER TREATMENT
FIRST MONITORING PERIOD July 1, 1995 to January 1, 1996
SECOND MONITORING PERIOD January 1, 1996 to July 1, 1996

+ If a system Is not required to Install source water treatment, it has 24 months
to Install and operate the treatment and 12 months to collect and submit

follow-up source water samples.

LEAD AND COPPER SOQURCE WATER MONITORING 1

+ NUMBER AND FREQUENCY
+ System must collect 1 sampie at each entry point to the distribubion
system during each of 2 consecutive 6-month monitoring periods

MONITORING PERIODS

<+ FIRST MONITORING PERIOD
o July 1, 1925 to January 1, 1996 (submit by January 11, 1996)

+ SECOND MONITORING PERIOD
e January 1, 1996 to July 1, 1996 {submit by July 11, 19396}
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SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS INSTALLING
SOURCE WATER TREATMENT

PERIOD FOR STATE DETERMINATION July 1, 1996 to January 1, 1997

+ After a system installs source water treatment, collects follow-up samples, and
submits the results to the state, the state wlll set maximum permissible lead
and copper levels.

+ System must continue dellvering finished water to each entry point to the
distribution system with lead and copper concentrations beiow the ievels set
by the state to remain in compliance.

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS
+ System must collect 1 sample at each entry roint to the distribution
system during the 3-year compliance period in effect when the state
sels maximum permissible lead and copper levels

s System must collect 1 sample at each entry point fo the distribution
system during each subsequent 3-year compliance pericd

+ SURFACE WATER SYSTEMS

s System must collect 1 sample at each entry point to the distribution
system annually

s The first year begins on the date the state sets maximum permissible
lead and copper levels

MONITORING PERIODS

+ GROUNDWATER SYSTEMS

« System must collect source water sampies and submit the results to the
state by the following dates:

1st Compliance Period  January 1, 1999 January 11, 1999
2nd Campliance Period  January 1, 2002 January 11, 2002
3rd Compliance Period  January 1, 2005 January 11, 2005

+ SURFACE WATER SYSTEMS

» System must collect source water samples and submit the results to the
state by ths following datss:

1st Year January 1, 1598 January 11, 1988
2nd Year January 1, 1999 January 11, 1999
3rd Year January 1, 2000 January 11, 2000
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REDUCED MONITORING REQUIREMENTS FOR
LARGE SYSTEMS NOT INSTALLING TREATMENT

GROUNDWATER SYSTEMS Beginning January 1, 2002
SURFACE WATER SYSTEMS Beginning January 1, 2002

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

+ System that manitains lead and copper concentrations below the levels
set by the state for 3 consecutive 3-year compliance periods may
reduce source water monitoring to once per 3-year compliance cycle

| + SURFACE WATER SYSTEMS

« System that maintains Jead and copper concentraticns below the levels
set by the state tor 3 consecutive years may reduce source water

monitering 1o once per S-year compliance cycle

REDUCED MONITORING PERIODS

+ GROUNDWATER AND SURFACE WATER SYSTEMS

» Reduced monitoring would take place in the second 9-year compliance
cycle, which begins January 1, 2002 and ends January 1, 2011

+ System must collect 1 sampie at each entry point to the distribution
system and submit the resuits to the state by January 11, 2011
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REDUCED MONITORING REQUIREMENTS FOR

LARGE SYSTEMS INSTALLING TREATMENT

GROUNDWATER SYSTEMS Beginning January 1, 2011
SURFACE WATER SYSTEMS Beginning January 1, 2002

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

« System that manitains lead and copper concentrations below the levels
set by the state for 3 consecutive 3-year compliance periods may

reduce source water monitering to once per 9-year compliance cycle

+ SURFACE WATER SYSTEMS

s System that maintains lead and copper concentrations below the levels
set by the state for 3 consecutive vears may reduce source water

monitoring to once per 9-year compliance cycle

: REDUCED MONITORING PERIODS

4+ GROUNDWATER SYSTEMS

* Reduced monitoring wouid take place in the third 9-year compliance
cycie, which begins January 1, 2011 and ends January 1, 2020

« System must collect 1 sample at each entry point to the distribution
system and submit the results to the state by January 11, 2020 '

+ SURFACE WATER SYSTEMS

* Reduced monitonng wouid take place in the second S-year compliance
cycle, which begins January 1, 2002 and ends January 1, 2011

» System must coliect 1 sample at each entry paint to the distribution
system and submit the results to the state by January 11, 2011
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Source Water Monltoring For Lead and Copper For Medlum Systems (3,300 to 50,000)
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INITIAL SOURCE WATER MONITORING '
REQUIREMENTS FOR MEDIUM-SIZE SYSTEMS §
FIRST MONITORING PERIOD January 1, 1993 to July 1, 1893 @

+ The schedule discussed In this section agsumes the water system exceeds an
action level in the first monitoring period.

LEAD AND COPPER SOURCE WATER SAMPLING

+ i the lead or copper action level is exceeded in tap water samples
the system must collect 1 sample at each entry point to the
distribution system In accordance with the collection methods
specified in §141.23(a)(1) to (4)

' MONITORING PERIODS

4+ FIRST SOURCE WATER MONITORING PERIOD

« January 1, 1993 to July 1, 1993 {submit by July 11, 1993)
¢ System must submil source water reatment recommendation with lead
and copper source water samples
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SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS NOT INSTALLING
SOURCE WATER TREATMENT

PERIOD FOR STATE DETERMINATION July 1, 1993 to January 1, 1994

+ If a system Is not required to install source water treatment the state will
establish maximum permissible lead and copper levels with which the system
must continue to comply.

+ The system must continue to deliver finished water to each entry point to the
distribution system with lead and copper concentrations beiow those levels
set by the state.

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

» System must collect 1 sample at each entry point to the distribution
system during the 3-year compliance penod in effect when the state
determines treatment is not needed, and it sets maximum permissible
lead and copper levels

= Systern must collect 1 sample at each entry paint to the distribution
system during each subsequent 3-year campliance period

+ SURFACE WATER SYSTEMS
= System must collect 1 sampie at each entry point to the distribution
system annually
+ The first year begins on the date the state determines treatment is not
needed and it sets maximum permissible lead and copper levels

MONITORING PERIODS

+ GROUNDWATER SYSTEMS

s Systemn must collect all source water samples and submit the results to
the state by the following dates:

1st Compliance Period  January 1, 1996 January 11, 1996
2nd Compliance Period January 1, 1999 January 11, 1999
3rd Compliance Period January 1, 2002 January 11, 2002

+ SURFACE WATER SYSTEMS

« System must collect ali source water samples and submit the results to
the state by the following dates:

" st Year January 1, 1995 January 11, 1995
2nd Year January 1, 1996 January 11, 1996
3rd Year January 1, 1997 January 11, 1997
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FOLLOW-UP SOURCE WATER MONITORING
FOR MEDIUM-SIZE SYSTEMS INSTALLING

SOURCE WATER TREATMENT
FIRST MONITORING PERIOD January 1, 1996 to July 1, 1996
SECOND MONITORING PERIOD July 1, 1996 to January 1, 1997

+ If a system [s not required to Install source water treatment, it has 24 months
to install and operate the treatment and 12 months to collect and submit
tollow-up source water samples.

LEAD AND COPPER SOURCE WATER MONITORING

+ NUMBER AND FREQUENCY

» System must collect 1 sample at each entry point to the distribution
system during each of 2 consecutive 6-month monitoring periods

MONITORING PERIODS

<+ FIRST MONITORING PERIOD
e January 1, 1996 to July 1, 1996 (submit by July 11, 1998)

+ SECOND MCNITORING PERIOD
¢ July 1, 1996 to January 1. 1997 {submit by January 11, 1897)
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SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS INSTALLING
SOURCE WATER TREATMENT

PERIOD FOR STATE DETERMINATION January 1, 1997 to July 1, 1997

+ After a system Installs source water treatment, collects follow-up samples, and
submits the results to the state, the state will set maximum permissible lsad
and copper leveis.

+ Systemn must continue delivering flnished water to each entry point t¢ the
distribution system with lead and copper concentrations below the levels set

by the state to remain in compliance.

LEAD AND COPPER SOURCE WATER MONITORING '

+ GROUNDWATER SYSTEMS

» System must collect 1 sample at each entry point to the distribution
system during the 3-year compliance period in effect when the state
sets maximum permissible lead and copper levels

+ System must collect 1 sample at each eniry point to the distribution
system during each subsequent 3-year compliance pericd

+ SURFACE WATER SYSTEMS
+ Systemn must collect 1 sample at each enfry point to the distribution
system annuaily
« The first year begins on the date the state sets maximum permissible
lead and copper levels

MONITORING PERIODS |

+ GROUNDWATER SYSTEMS

s System must collect source water samples and submit the results to the
state by the foilowing dates:

st Compliance Period  January 1, 1999 January 11, 1999
2nd Compliance Period January 1, 2002 January 11, 2002
3rd Compliance Period  January 1, 2005 January 11, 2005

+ SURFACE WATER SYSTEMS

+ System must collect source water samples and submit the results to the
state by the following dates:

1st Year January 1, 1998 January 11, 1998
2nd Year January 1, 1999 January 11, 1999
Jrd Year January 1, 2000 January 11, 2000
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REDUCED MONITORING REQUIREMENTS FOR

MEDIUM-SIZE SYSTEMS NOT INSTALLING TREATMENT |

GROUNDWATER SYSTEMS Beginning January 1, 2002
SURFACE WATER SYSTEMS Beginning January 1, 2002

LEAD AND COPPER SOURCE WATER MONITBRING

+ GROUNDWATER SYSTEMS

s System that manitains lead and copper concentrations below the levels
set by the state for 3 consecutive 3-year compliance periods may

reduce scurce water monitcring to once per 9-year compliance cycle

+ SURFACE WATER SYSTEMS

» System that maintains [ead and copper concentrations below the levels
set by the state for 3 consecutive years may reduce source water

maonitoring to once per 9-year compliance cycle

REDUCED MONITORING PERIODS

+ GROUNDWATER AND SURFACE WATER SYSTEMS

» Reduced monitoring would take place in the second 9-year compiiance
cycle, which begins January 1, 2002 and ends January 1, 2011

¢ System must collect 1 samoie at each entry point 10 the distribution
system and submit the resulls to the state by January 11, 2011
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REDUCED MONITORING REQUIREMENTS FOR

MEDIUM-SIZE SYSTEMS INSTALLING TREATMENT

'GROUNDWATER SYSTEMS Beginning January 1, 2011
SURFACE WATER SYSTEMS Beginning January 1, 2002

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

« Systemn that manitains lead and copper concentrations below the leveis
set by the state for 3 consecutive 3-year compliance pertods may
reduce source watar monitoring to once per 9-year compliance cycle

+ SURFACE WATER SYSTEMS

s System that maintains lead and copper concentrations beiow the levels
! set by the state for 3 consecutive years may reguce source water

‘ monitoring to once per 9-year compliance cycle

REDUCED MONITORING PERIODS

+ GROUNDWATER SYSTEMS

« Reduced monitoring would take piace in the third 9-year compliance
cycle, which begins January 1, 2011 and ends January t, 2020 .

+ System must coilect 1 sampie at each entry point to the distribution
system and submit the results to the state by January 11, 2020

+ SURFACE WATER SYSTEMS

| + Reduced monitonng would take place in the second S-year compliance
; cycte, which begins January 1. 2002 and ends January 1. 2011

a System must collect 1 sample at each entry point to the distribution
system and submit the resuits (o the state by January 11, 2011
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Source Water Monltoring For Lead and Copper For Small Systems (<3,300)
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INITIAL SOURCE WATER MONITORING

REQUIREMENTS FOR SMALL SYSTEMS
FIRST MONITORING PERIOD January 1, 1994 to July 1, 1994

4+ The schedule discussed in this section assumes the water system exceeds an
action level n the first monitoring period.

LEAD AND COPPER SOURCE WATER SAMPLING

+ If the lead or copper action level Is exceeded In tap water samples
the system must collect { sample at each entry point to the
distribution system in accordance with the collection methods
specified In §141.23{a)(1) to (4)

.= = _J

MONITORING PERIODS

+ FIRST SOURCE WATER MONITORING PERIOD
s January 1, 1994 to July 1, 1994 (submit by July 11, 1894)

» System must submit saurce water reatment recommendation with lead
and copper source water samples
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SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS NOT INSTALLING
SOURCE WATER TREATMENT

PERIOD FOR STATE DETERMINATION July 1, 1994 to January 1, 1995

4+ i a system is not required to install source water treatment the state wiil
establish maximum permissible lead and copper levels with which the system
must continue to compiy.

+ The system must continue to deliver flnished water t¢ each entry point to the
distribution system with lead and copper concentrations below those levels
set by the state.

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS
+ System must collect 1 sample at each entry Foint to the distribution
systam during the 3-year compliance peried In effect when the state
determines treatment is not needed, and it sets maximum permissible
lead and copper levels

s System must collect 1 sample at each entry paint to the distribution
system during each subsequent 3-year compliance period

+ SURFACE WATER SYSTEMS

+ System must collect 1 sample at each entry point to the distribution
system annually

» The first year begins on the date the state determines treatment is not
needed and it sats maximum permissible lead and copper levels

MONITORING PERIODS

+ GROUNDWATER SYSTEMS

+ System must collect ail source water samples and submit the results to
the state by the following dates:

1st Compllance Period  January 1, 1996 January 11, 1996
2nd Compliance Period January 1, 1999 January 11, 1989
3rd Compliance Period  January 1, 2002 January 11, 2002

+ SURFACE WATER SYSTEMS

*+ System must collect ali source water samples and submit the results to
the state by the foliowing dates:

15t Year January 1, 1996 January 11, 1996
2nd Year January 1, 1997 January 11, 1997
3rd Year January 1, 19988 January 11, 1998
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FOLLOW-UP SOURCE WATER MONITORING
FOR SMALL SYSTEMS INSTALLING

SOURCE WATER TREATMENT
FIRST MONITORING PERIOD January 1, 1997 to July 1, 1987
SECOND MONITORING PERIOD July 1, 1997 to January 1, 1988

+ If a system is not requlired to install scurce water treatment, It has 24 months
to Install and operate the treatment and 12 months to collect and submit
follow-up source water samples.

LEAD AND COPPER SOURCE WATER MONITORING |

+ NUMBER AND FREQUENCY

» System must collect 1 sample at each entry point to the distribution
system during each of 2 consecutive 6-menth monitoring periods

MONITORING PERIODS

+ FIRST MONITORING PERIOD -
s January 1, 1997 to July 1, 1897 (submit by July 11, 1897)

+ SECOND MONITORING PERIOD
» July 1, 1997 to January 1, 1998 (submit by January 11, 1998}
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SOURCE WATER MONITORING REQUIREMENT AFTER
THE STATE SETS MAXIMUM PERMISSIBLE LEAD AND

COPPER LEVELS FOR SYSTEMS INSTALLING
SOURCE WATER TREATMENT

PERIQD FOR STATE DETERMINATION January 1, 1958 to July 1, 1998

+ After a system Installs source water treatment, collects follow-up samples, and
submits the resuits to the state, the state will set maximum permissible lead
and copper levels.

+ System must continue delivering finished water to each entry point to the
distribution system with lead and copper concentrations beiow the leveis set
by the state to remain in compilance.

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS
» System must collect 1 sample at sach entry 1pom'( to the distribution
system during the 3-year compliance period in effect when the state
sefs maximum permissible lead and copper levels

» System must collect 1 sample at each entry point to the distribution
system during #ach subsequent 3-year compliance period

+ SURFACE WATER SYSTEMS

+ System must collect 1 sample at each entry.paint to the distribution
system annually

+ The first year begins on the date the state sets maximum permissible
lead and copper levels

MONITORING PERIODS

+ GROUNDWATER SYSTEMS

s System must collect source water samples and submit the results to the
state by the following dates:

1st Compliance Period  January 1, 1999 January 11, 1999
2nd Compliance Period January 1, 2002 January 11, 2002
3rd Compliance Period  January 1, 2005 January 11, 2005

+ SURFACE WATER SYSTEMS

» System must collect source water samples and submit the results to the
state by the following dates:

1st Year January 1, 1999 January 11, 1989
2nd Year January 1, 2000 January 11, 2000
3rd Year January 1, 2001 January 11, 2001
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REDUCED MONITORING REQUIREMENTS FOR
SMALL SYSTEMS NOT INSTALLING TREATMENT

GROUNDWATER SYSTEMS Beginning January 1, 2002

SURFACE WATER SYSTEMS Beginning January 1, 2002 -

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

« System that manitains lead and copper concentratians below the levels
set by the state for 3 consecutive 3-year compiiance periods may
reduce source water moenitoring to once per 9-year compliance cycle

+ SURFACE WATER SYSTEMS
« System that maintains lead and copper concentrations below the levels
set by the state for 3 consecutive vears may reduce source water

monitoring to once per 9-year compliance cycle

REDUCED MONITORING PERIODS

+ GROUNDWATER AND SURFACE WATER SYSTEMS
+ Reduced monitoring would take place in the second 9-year compliance
cycle, which begins January 1, 2002 and ends January 1, 2011
« System must collect 1 sample at each entry point to the distribution
system and submit the results to the state by January 11, 2011
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REDUCED MONITORING REQUIREMENTS FOR
SMALL SYSTEMS INSTALLING TREATMENT

GROUNDWATER SYSTEMS Beginning January 1, 2011
SURFACE WATER SYSTEMS Beginning January 1, 2002

LEAD AND COPPER SOURCE WATER MONITORING

+ GROUNDWATER SYSTEMS

« System that manitains lead and copper concentrations below the levels
set by the state for 3 consecutive 3-year compiiance periods may

reduce source water monitoring to once per S-vear compliance cycie

+ SURFACE WATER SYSTEMS

» System that maintains lead and copper concentrations below the levels
set by the state for 3 consecutive vears may reduce source water

monitoring to once per 9-year compliance cycle

REDUCED MONITORING PERIODS

+ GROUNDWATER SYSTEMS

« Reduced monitoring would take place in the third 9-year compliance
cycle, which begins January 1, 2011 and ends January 1, 2020

= System must collect 1 sample at each entry point o the distribution
system and submit the results to the state by January 11, 2020

+ SURFACE WATER SYSTEMS

» Reduced monttonng would take place in the second 9-year compliance
cycle. which begins January 1. 2002 and ends January 1, 2011

« System must collect 1 sample at each entry peint to the distribution
1‘ system and submit the results o the state by January 11, 2011
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Number and Frequency of Tap Water Monitoring For Systems Demonsirating Optimal Corroslon Control Treatment Installed

yslomns Sa
50,001 fo 100,

° *Ssterrs cokect Iwo (2) sampies at each ste for: pH, akallnity, cdiclum, conductivity. water temporature. ofthophasphale

* Nummbwor el sites In distribution system whare PWS must cofiec! wo (2) samgdes for applicable WaiPs.

{(whon phosphale inhibitor used), and sikca (when silcate inhibitor used).
T state estabishes dscrels set of WGPy monitored In dsiribunon system and af each enfry poinl,

i Lenge water systerns demonstrating OCCT with samples showing that the diferanco batween tap water ond source woter
Bad levels are < 5 ppb are only required 10 cotac! kead and coppor tap water tamplas, Not WaP scmples.
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141-A Page 10f 2

SAMPLE SITE JUSTIFICATION/COLLECTION METHOD CERTIFICATION

~ System’s Name: Type: (J CWS (J NTNCWS

Address: Size: [J >100,000

3 10,001 to 100,000
0 3,301 to 10,000
3 501 to 3,300

™ 101 to 500

I =100

Teiephone number:
System iD #:
Contact Person:

THE RESULTS OF LEAD AND COPPER TAP WATER SAMPLES MUST BE ATTACHED 7O THIS
DCCUMENT

# of samples required # of samples submitted

TARGETING CRITERIA
# of single-family structures ‘with copper pipes with ead solder instaiied
after 1982 or ‘ead pipss angior lead service iines {Tier 1)

4 of mutti-farmily structures with ccpper sices ~ith iead sciger .nstalled
after 1982 or lezd pines and/or 'ead service lines iTier 1)

# of buiidings sontaining cooper sipes wrh lead scider instaileg
after 1882 or :ead nines anc/or :2aq service iines . Tier 2

i of stes that contain cooger uces with ieac soiger nsialeg befere 1982
"to be used only if first condition has been exnausteai (Tier 3)

TOTAL

Ixolananon of Tier 2 ang Tier 2 sites .antacn aggitiona: cages f necessary)

LEAD SERVICE LINE SITES
# of samples required to be drawn from lead service line sites

# of samples actually drawn from lead service line sites
Difference {explain differences other than zerg)
Method used to identify lead service line sites (attach additional pages if necessary):

TD.}S%SPESEJ#TS OF WATER QUALITY PARAMETER (WQP) SAMPLES MUST BE ATTACHED TO THIS
E

# of samples required # of WQP tap samples actually
to be collected ‘ collected and submitted

# of WQP entry point samples # of WQP entry point samples actually
required to be collected collected and submitted
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Form 141-A (continued) . _ Page 2 of 2

SAMPLE SITE JUSTIFICATION/COLLECTION METHOD CERTIFICATION

CERTIFICATION OF COLLECTION METHODS
| certify that;

Each first draw tap sample for lead and copper is one liter in volume and has stood motionless in the
plumbing system of each sampiing site for at least six hours.

Each first draw sample collected from a single-famity residence has been cellected from the cold water
kitchen tap or bathroom sink :ao.

Sacn fdrst draw samole coilectea from a non-residential Suiiding nas Jeen ccileciec at an interior 1ao from
whign water s typicaily arawn far consumotan.

Sacn rirsi-araw sample collected QuUNNgG an annwal of iriennial monicnng perioc has Seen colected in e
months cf June, .uly, August or Saptember.

Zach resident ‘who volunteereq to collec: ‘ap warer samgies irom his or 1er home has Jéen proverly
instructea ov lingar water sysiem s name|
in the proper methods for collecting leaa and cocper sampies. | do not chanenge the accuracy of those
sampling resutts. Enclosed is a copy of the material distriouted to residents explairing the praper collection
methods, and a list of the residents who performed sampling.

CHANGE OF SAMPLING SITE
Originai site address:

New site agdress:

Distance between sites {aoproximatety):

Targeting Criteria: NEW: OLD:

Reason for change (attach additional pages if necessary):

SIGNATURE

NAME TITLE DATE
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Form 141-B

REQUEST FOR REDUCED LEAD AND COPPER TAP WATER MONITORING

System’s Name: Type: O CWS (O NTNCWS

Address: Size: (3 100,000
3 10,001 to 100,000
O 3,301 to 10,000

O 501 to 3,300
2 101 to 500
3 s100
Telepnone numoer:
System (D #
Contact Person:
REQUEST FOR REDUCTICN
The water system has continued to
operate in accordance with the state-specifiea water quaity parameters during each of the six-month monitoring
pericds £1ding . The above named water sysiem hereby requests that the state permit

ihe svsiem "0 recucs -eaq and copper :ao water menitoring from:
T Biannual to Annual
T AnnUAl o Triennial

“he results of zil water quality parameter 3amples and 'ead and ccoper samoles collecied during each of the
MORtoring ceriocs are enciosed. " he data are summanzes on cage 2.

SIGNATURE

NAME TITLE DATE
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Suggested Directions for
Homeowner Tap Sample Collection Procedures.

These samples are being collected to determine the contribution of faucet fixtures
and household pipes and/or solder to the lead and copper levels in tap water. This
sampling effort is required by the Environmental Protection Agency, and is being
accomplished through the cooperation of homeowners and residents.

A sample is to be collected after an extended period of stagnant water conditions
(i.e., no water use during this period) within the interior piping. Due to this
requirement, either eariy mornings or evenings upon returning from work are the
best times for coilecting sampies. The coilection procecure is described in more derail
bejow.

. Prior arrangements wiil be made vith :he customer o coordinate the sample coilection
event. Dates wiil be set jor sampie kit qeiiverv and pick-up by water department stail.

2. A minimum of 3-8 hour period during which there .s no water use must be achieved rrior
o sampiing. The water department recommends that 2:ther 2arly mornings »r evenings
upon returning home are the oest sampling :imes 10 ensure :nat the necessary stagnanc
water conditions exist.

3. A kitchen or bathroom cold-water faucet is to be used for sampling. Place the sample
bottle (open) below the faucet and gently open the cold water tap. Fill the sample bottle
*0 the line marked "1000-mL" and turn off the water.

4. Tightly ~ap the samopie bottle ana piace in the sampie kit orovided. Please review the
sampie xit label at this time o snsure that ail information coniained on the iabel is
correct,

5. IF ANY PLUMBING REPAIRS OR REPLACEMENT HAS BEEN DONE IN THE HOME
SINCE THE PREVIOUS SAMPLING CVENT. NCTE THIS INFORMATIGN ON THE La-
BEL AS PROVIDED.

2lace the sampie it nutside »r the residence :n the :ocation ur the Xit’s Jdeiivery ‘n order
*nat department statf may siex up the =amoie «t.

v

7. Results rom -his monutering 21fort wiil se srovided 26 carticipating justomers 'wnen
renorts are generated {or the State niess sxcessive .ead and:or TopDer :evels are ound,
'n those cases, immediate notification will be provided 1usually 10 working davs from the
time of sampie coilection).

Call at if you have any questions
regarding these instructions.

TO BE COMPLETED BY RESIDENT

Water was last used: Time . Date
Sample was collected: Time __ Date

I have read the above directions and have taken a tap sample in accordance with
these directions.

Date

Signature

A-104



Appendix B

Additional Suggestions for a
Materials Survey and Sampling
Plan

The Rule specifies that a materiais
survey mus: be performed only o the
extent that a "sufficient number of Tier 1
sites be identified"”. Since some inves:i-
gation is warranted, PWSs may want 10
consider performing a comprehensive
material survev to document ail material
types found in the distribution and home
plumbing syvstems.

B.1 Benefits of a Comprehensive
Materials Program

A COMp. T icmaiy » marerial survey can be
a valuable tool 10 wate. zyciwms, The
pining and appurtenance materials
in-place contribute to the hvdrauiic and
water quality conditiens found in the
distribution system. By documenting the
existing conditions through a materiais
survev, PWSs can buiid upon that
foundation in r:racking distribution
svstem characieristics over time.

The benefits wnhich PWSs may receive
by performing a comprehensive materials
survey and developing an on-going
materials program are:

+ assistance with development of the
distribution system sampling plan for
all water quality parameters, includ-
ing those pertinent to other regulatory
actions such as total coliforms,
chlorine residual, and total trihalo-
methanes.

« organization and implementation of
a Lead Service Line Replacement
Program, should one be required; and,
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+ evaluation and analysis of the overall
corrosion control program perfor-
mance and its potential effects on
particular areas of the distribution
sysiem.

Many utilities have a materials
program aiready in place. {fnot.a PWS3
may be well served the by the establish-
ment of sucn a program. The key
elements of a successiul material program
consists of documenting all current
replacement and repor: work as to the
date, location, existing material and
conditions, replacement material, and
extent of the work completed. The use
of distribution svstem mapping is a
wonaficiai component for tracking the
material program Inturmation along with
water guaiity and hvaraulic performance
of the distriburion svstem. -

Identifving the tvpes of pipe and
fixture materiais used througnout the
service area mav aiso assist PWSs in
developing a corrosion control program
which addresses ail of the corrosion
concerns for the system. Additionallv,
a compiete description of the distriburtion
system materials will permit a better
understanding of the changes in key
water quality parameters which control
corrosion throughout the distribution
system. Identification of lined and .
unlined cast iron, lead, asbestos cement,
brass, gunmetal, galvanized steel, copper,
and piastic distribution system materiais
should be considered for inclusion in a
comprehensive material survey.



B.2 Identification and Charac-
terization of Materials

Using the informartion obtained
through the resources investigation
discussed in Section 3.3 of this manual,
PWSs may identify and characterize the
service area by the tvpe of construction,
service connection, distribution system
pipe material(s), age, and length of pipe
found in the distribution svstem.

Table B-1 may be used to organize
this data by distribution system region
(to be identified by the PWS) anc the
tvpe of marerial found for distribution
system mains and service lines. For
illustration purposes, the regions shown
in Table B-1 may refer to different
pressure zones located within the distri-
bution system. Oftentimes multiple
sources of supply enter distribution
systems in different pressure zones,
notentially creating differences in expect-
ed water quality conditions. For other
svstems, the pressure zones may reflect
differing periods of the distribution
system’s development, and as such, :he
predominant materials present and their
general condition may vary according to
the pressure zone.

Table B-2 presents survey resuits in
terms of the number of service connec-
tions with lead service lines and the
targeted interior plumbing conditions by
region of the distribution system. This
information could assist PWSs in selected
a representative number of targeted
sample sites based on their distribution
throughout the service area.

The material survey results required
to generate Tables B-1 and B-2 would
be useful to PWSs in completing the
material survey summary (Table 3-3)

pertinent to the requirements of the
Lead and Copper Rule explicitly.

It is recommended that PWSs update
the material survey information every
five years. The addition of standard
operating procedures (SOPs) for distribu-
tion system maintenance operations—to
include a data management component
for inputing, accessing, and analyzing
information more easilv—could provide
adeguate information ‘or updating the
material survey information. With regard
to interior plumbing conditions. the PWS
may formulate an agreement with the
agency responsibie tor piumbing permits
to receive (1) compiled information on
new construction/remodeling with copper
pipe; and, (2) results of building inspec-
tions regarding the lead ban provisions.

B.3 Creating a Material Survey
Database

Maintaining a material survey
database will be an important element
in the continued updating process for the
survey information. Some suggested
variables to de inciuded in a database
are discussed beiow. Spreadsheet or
database management software packages.
may be used to nandle such information.
It is assumed that this database is
relevant only to those sites/connections
which could potentially enter the utility’s
sampling plan. It is not intended that
this extensive amount of information be
collected for each connection to the
system.

+ Connection Identifier;: An identifi-
cation number assigned to each
connection to the distribution system.
For many systems, thisitem already
exists in the accounting or billing
information internal to the water



supplier, such as a meter number or
account number.

Billing Address and Information:
Street address, zip code, resi-
dent/owner name as may be contained
in the billing information for the
system.

Region of Distribution System:
Identifier for region of the distribution
systemn service area per the sampling
plan developed by the urility. An
alphanumeric character which codes
for sorting purposes those connections
within each area of the distribution
system of a particular characteristics
as developed by your sampling plan.

Target Level within Sample Pool:
Based on the specified priorities
within the Lead and Ceopper Rule.
note for eacn connection its levei of
priority as a targeted sample. Table
B-3 provides a suggested priority level
based on the material characteristics
of sites. For example, a SFR connec-
tion with copper plumbing with lead
soider instailed after 1283 and being
servec by a lead service line would
oe a 1 (nighest oriority,, while a
commereciai puiiding (BLDG) with
galvanized pipe buiit berore 2983 and
not serviced by a lead service line
would be a 50 (lowest priority). This
variable would provide the utility with
a clear delineation of those targeted
sites of certain priorities and their
location within the service area.

Inspected for Service Line
Connection Type: Yes/No answer
as to whether the service line connec-
tor material was identified by an
inspection of the pipe. This would
represent the highest degree of
certainty regarding the pipe material.

+ Inspected for Interior Plumbing

Materials: Yes/No answer as to
whether utility or City/Municipality
physically inspected the interior
plumbing materials. This is especially
important with respect to lead solder
used in copper plumbing.

Date of Original Construction: .
The date of a structure's original
consiruction can assist the utilitv in
evaiuaring :he possible service connec-
tion materials which may have been
used. This also separates those SFRs
with copper piumbing after 1983
which represent new construction
versus rehabilitation projects within
the service area.

Date of Remodeling Permit Appli-
cation: For those sites where copper
piumbing was replaced, the date of
its installation may be assumed to be
chat of its plumbing permit appiica-
tion.

Service Line Materials: Two sets
or information are needed unaer this
entrv: those service line materiais
owned by the utility and those owned
oy the siructure’s owner per service
connection. There may be multiple
materials for anyv single connection
owned by either or both parties.
Enough flexibility must be designed
into the database to accommodate this
condition.

Home Plumbing Materials: The
plumbing materials of interest are
those used from the service connecti-
on’'s entrance to the structure to the
kitchen tap where samples are collect-
ed. There may be several different
materials encountered along this
pathway, and again, flexibility must
be designed into the database.



« Distribution System Materials:
The distribution system materials of
interest in this entry do not need to
be specific, and in some cases, may
not apply at all. It may be useful for
certain water suppliers to distinguish
parts of their distribution system by
the general tyvpe of pipe marterial used,
such as lined cast iron, unlined cast
iron, asbestosicement, plastie, etc.

B.4 Suggestions for a More De-
tailed Sampling Plan

If 2 PWS meets the Tier 1 reauire-
ments, the sampling plan is submitted
to the State with the initial monitering
results. PWSs must notify the State
prior to beginning initial menitoring of
the reasons for seiecting Tier 2 or Tier
3 sites, or inciuding less than 50% of the
minimum number of sites as LSLs when
they are present.

A distribution system map detailing
additional information about the PWS
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sampling program should be submitted
tothe State. It may prove useful in fully
describing the PWS sample plan. The
following information should be presented
on the map:

¢+ Sitesfor lead and copper tap samples
with sample site identification codes
such as SFR>82, SFR-Pb, SFR-LSL,
MFR>82, BLDG-Pb, etc.

+ Sampling sites for water guality
parameters in the distribution system.
Coliform monitoring sites used by the
system should be indicated on the
map as weil since disintectant residu-
al measurements will be taken at
these locations as well.

+ Sites used for the collection of total
. trihalomethane samples.

The distribution system map should
also indicate the service area zones and
any sub-regions which the utility may
uee to indicate differences in distribution
svstemn pipe materials, flow conditions,
or bilending of water sources.



Table B-1. Distribution System Material Characterization

]

PWS FRDS NUMBER

POPULATION SERVED BY PWS

1YPL OF PLUMBING MATERIAL IN DISTRIBUTION SYS 11-M
— e -.h‘ l <
REGIONAL OF SENVICI | INES MAINS
DISTRIBUTION | NUMBER OF CONNNEC TIONS FOTAL I ENGTH OF PIPE INf 16 T
SYSTEM AC UNLINED LINLD
LEAD OTHLA PIPL IRON ON OIER

Region 1
Region 2
Region 3
Region 4
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Table B-2. Material Survey Results by Number of Service

Connections for Each Plumbing Material Type

PWS FADS NUMBER | ]

POPULATION SERVED BY PWS | ]

IYPE OF P UMBING MATERIAL

AEGION INTEIRION PILUMBING OIS TRIBUTION SYSTEM PIPING
S OF LEAD COPPER COPPER ISls
DISTHIBUTION PIPE 21962 <1963 OTHER

ENTRE 1 IMNE I PARTIAL 1INE

NUMBI:H OF SERVICE CONNE:CTIONS

NUMBER OF SERVICE CONNECTIONS

REGION1
MSFRs

MFRs

BLDGs

SURTOTAL

REGION2
MSFRs

MFRs

BLDGs

SuUBTOTAL




Table B-3. Suggested Priority Levels for Service Connections
Based on Material Characteristics for PWSs in Sample

Pool Categories A-E*

“iPeol .| Prorly | T A PR S
Category '|. Level - " Material Characteristicof Site ~ .~ -
: A-C 1 SFR with copper with ieag soider installeq after 1982 servea by LSL
i SFR wrth intenor 'eag pilumbing ana LSL
| A-C 2 SFR with copper with ieac soider installea aiter 1882 without LS.
SFR with interior 'eag plumoing without _SL
A-C 3 SFR servea by _SL
b 1 MFR with copper with lead solder instzlled after 1982 and LSL
MFR with lead intenior piping ana LSL
E D ' 12 MFR with cozper with leaa soider instziled after 1982 without LSL
l MFR with leag interior plumping wiznout LSL
D II 13 MFR served by LSL
D J 21 BLDG with copper with lead soiger nsialiea after 1982 ana serveg by LSL
§ SLDG with intenor ieat slumping ana _SL
2 ] 22 BLDG witn cocper with lead soider :nstaled ater 1982 sut before 12ad ban without LSL -
| l SLDG with intenor eaa clumsoing withcut LSL
l D j| 22 3LDG servea by LSL
, £ 30 SFR with copper with 1ead solder nstaled before 1983 without LSL
i’ - 50 Other structures — No targeting criteria met

* This prioritization does not apply to sxceptional cases, Categery F.






